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In Capt. Salvin’s letter to the ' Field ’ on this subject (vol. lix. 
p. 693, i\Iay 2, 1882) it was stated that the young were only fed in 
this manner by the male bird; but Mr. Bartlett had assured himself 
that both male and female parent had been seen to feed the young 
in the same way. 


Mr. H. J. Elwes, F.Z.S., made some remarks on his recent 
expedition to the Aures Mountains of Algeria, and exhibited a 
specimen of a Stonechat {Saxicola) obtained there, which he 
believed to be new to science. 


The Secretary placed upon the table a series of the Diurnal and 
Nocturnal Lepidoptera bred in the Insect-House during the past 
month, and called special attention to specimens of Attacus roylei 
and Cricula trifenestratay both from India, as not having been 
reared in 1881. 


The following papers were read : — 


1. Notes on some Points in the Anatomy of the iEluroidea. 

By St. -George Mivart. 

[Received May 9, 1882.] 

In studying the ^luroidea for the purpose of trying to ascertain 
the number and nature of the groups into which that suborder 
might be best divided, I noted, as carefully as I could, such points 
in the anatomy of a number of species as I had an opportunity of 
examining. I now venture to lay before the Society some selections 
from these notes as a supplement to, and further justification of, the 
conclusions I lately had the honour of submitting to the judgment 
of the same Societyh 

It is only the osteology which I have had the opportunity of 
studying with any approach to completeness ; but I have made such 
notes on the other systems of organs as I have been able to collect. 

OSTEOLOGY. 

The Axial Skeleton. 

The Vertebral Column. 

The greatest number of vertebrae of which I have found the 
spinal column to be composed is ^0 {Arctictis') and .59 {Gryptoprocta 
and Paradoxurus). The smallest number is 33 (in a Manx Cat). 

The general range is from 50 {Suricata) and 51 {Cynogale) to 
56 and 57» 


1 P.Z.S. 1882, p. 135. 
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In absolute size the longest I have met with is that of a Lion, 
174^'*5. The smallest is that of Helogale^ the skeleton of which 1 
have not met with. 


The Cervical Vertehr(E, 

The greatest absolute length of the cervical vertebrae which I 
met witli was in the skeleton of a Tiger, where they measured 2()"*0 ; 
but in Crocuta they attained 24*1. 

The greatest proportion borne by the cervical region to the axial 
column from the atlas to the postaxial end of the sacrum — the latter 
being taken as 100 — was 32*9 (^Proteles). The next longest were 
28*3 {llemigalea\ 27*9 {Hycena), 27*4 (^Viverricula), and 26*5 
{Genetta and Cynogale), The smallest proportions were 19 (Hemi- 
yulidia) and 18*8 i^Arctictis). In the Felidce I found it to vary 
from 19*3 to 22*6. 

The atlas in the is provided with large transverse processes, 

each of which projects outwards almost, if not quite, as much towards 
its ])reaxial as towards its postaxial end ; and the transverse processes 
])roject postaxiad but little beyond the postaxial margin of the cen- 
tral part of the atlas. In the Hyaaidce^ on the other hand, the two 
transverse processes project considerably more backw^ards, while the 
postaxial end of each projects outwards equally beyond its preaxial 
end ; so that the atlas has the appearance of being furnished w ith two 
obtusely pointed wings extending much outwards and considerably 
backwards. 

In the ViverridcB various intermediate conditions occur, Genetta 
approaching the Cats most nearly, and Svricata having the transverse 
processes the most diverging, and Vivevra the most postaxially 
projecting. Sometimes a small pointed spine projects postaxiad 
IVom the middle of the postaxial margin of the body, as in (he 
Galidictince and Herpestes. 

In a young Hycena, in the Museum of the Royal College of 
Surgeons (no. 4474 c), the body of the atlas remains distinct. 

The axis varies as to the shape of its spinous process, the degree 
of development of its ventral ridges, and the develr pnient of its 
hyperapophyses. The spinous process may have its dorsal margin 
nearly straight, as in the Cat, or strongly convex, as in Viverra, 
Its anterior margin may be strongly pointed, as in the Civets, or its 
hinder end, as in the Cat. The hinder part of the spinous process 
may be much produced upwards, as in Suricata, or may bifurcate, 
as in the Hycenidce, The ventral, antero- posterior ridges of the axis 
are greatly developed in the Galidictince^ Herpestes, and Viverra, 
They are but little marked in the Bycenidee and Suricafa, and still 
less in the Cat. The hyperapophyses ^ are very marked in Suricata 
and the Bycenidee, where we have the pointed ends of the postaxial 
bifurcation of the spinous process, beneath these the hyperapophyses, 
and beneath these again the postzygapophyses. 

The remaining cervical vertehree attain an exceptional size and 
strength, as well as length, in the HyceuldcE, and are generally more 
^ For these processes see P.Z. S. 1865, p. 576. 
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developed in the Viverndce than in the FeUdcp. Comparing the 
cervical vertebrae of the Civet with that of Felis catus^ it may be 
remarked that while the plate-like transverse processes of the third 
vertebra are no larger (if not somewhat smaller) relatively in the Civet, 
those of the 4th, .5th, and 6th vertebrae are relatively larger; the 
neural laminae are more concave dorsally, and the hypapophyses are 
much stronger, and the hyperapophyses more marked. The Genet 
is more cat-like ; but, in the specimens examined, the distal ends of 
the plate-like transverse processes of the 4th, 5th, and 6th vertebrae 
project more preaxiad than in the Cat or Civet. Paradoxurns pre- 
sents characters intermediate between those of the Cat and the Civet. 

Arctictis is very exceptional as to its cervical vertebrae, their 
transverse processes being so little extended antero-posteriorly, the 
plate-like parapophysial parts of each transverse process of even the 
5th and 6th cervical vertebrae being very little broader than the diapo- 
physial part. The distal ends of the transverse process of the vertebrae 
posterior to the third are not all produced preaxiad distally ; never- 
theless the hypapophyses are more marked than in Felis catus. There 
is a distinct rib, with both capitulum and tuberculum, on the left 
side, and a less perfect rib on the other side, of the 7th cervical 
vertebra of the specimen of ArcfictiSi No. 1200 b, in the collection 
of the British Museum. 


Fig. 1. 



Seventh cervical vertebra of an Arctictis hinturong^ showing the perfect rib 
on the one side. 


Cryptoprocta differs remarkably from Arctictis in the greater 
antero-posterior extent of its plate-like transverse processes and in 
the preaxiad extension of the distal ends of those of the 3rd, 4th, 5th, 
and 6th vertebrae. There are marked hyperapophyses to the firt-t 
two or three vertebrae. These processes, as also the cervical meta- 
pophyses, are very distinct on the 2nd, 3rd, 4th, 5th, and 6th verte- 
brae of some Herpestes^, In Felis catus hvperapophyses are not 
only developed above eaeh postzygapophysis of the axis, but these 
become more marked on the 3rd cervical vertebra, less on the 4th, 

^ E.g. in no. 1178 a in the British Museum. 
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vanishing at the 5th. Metapophyses are also developed beneath the 
pr8ez}^gapophyses of the 3rd, 4th and 5th vertebrae, and may be traced 
in some of the larger Cats on the hinder part of the neural arch of 
the last four cervical vertebreg. The transverse processes form large 
osseous plates in Proteles, much as in Viverra ; nevertheless in 
Hycena they are relatively very small, smaller and less plate-like than 
even in the Cats. 


The Dorsal Vertehrce, 

The greatest length of the dorsal region which I have met with is 
39''*4 {Crocutd) and 38^'*0 {Felis tigris). 

Its greatest relative lengths (the spine, from the preaxial margin of 
the atlas to the postaxial margin of the sacrum, being taken as 100) 
are 45*6 {Hycena) and 45*4 {Suricata)\ the smallest are 34*4 {Ge- 
netta') and 34*8 {Cynictis), The Felidce I find to vary from 3fi‘l 
to 39*2, the Viverridce from 34*4 to 45*4, and the Hycenidce 
from 40*4 {Proteles) to 45‘6, as above given. 

Compared with the cervical region, its greatest lengths are in Arc- 
tictis and in Suricata, viz. as 238*2 and 231*6 to 100 respectively. 
It is often nearly twice as long as the cervical region. It exceeds 
the cervical region least in ProteleSy where it is but 122*7 to 100. 

The greatest number of dorsal vertebrae is found in all Hycenida, 
viz. 15. I have found 14 in Paradoxurus^ Arctictls, Cynogale, some 
JlerpesteSy Bdeogale, CrossarchuSy and Galidictis, 13 in the other 
genera. 

The dorsal spinous processes are generally more relatively ex- 
tended antero-posteriorly — more plate-like — in the Viverridce than in 
the Felidce, especially in at least some Flei'pestes and in Eupleres&ud 
Suricata, In Arctictis these spines are exceptionally low and 
inclined postaxiad ; that of the first dorsal nearly equals in length 
that of the seventh cervical. On the other hand, in Hyccna the 
difference in length between these two spinous processes is at its 
maximum. 

Generally, as in the Cat, the 11th dorsal vertebra is the first the 
spinous process of which begins to incline preaxiad. 

In Galidictis the spine of the 12th dorsal is vertical, while those 
of the 11th and 13th incline towards it. 

In Hemigalea the spine of the 11th dorsal inclines forwards, 
meeting that of the 10th. 

In Cynictis it is the 13th vertebra which first inclines preaxiad. 

In Fupleres and Suricata it is the 12th which so inclines, and 
this is the first to have the anapophyses and metapophyses distinctly 
differentiated. 

In Felis catus these latter processes are quite distinct on the 11th 
dorsal vertebra. 

In Hycena the change which takes place in the direction of the 
dorsal spinous processes is a gradual one between the 12th and 14th 
vertebrae, the 13th being nearly upright. 

Proteles exhibits a very exceptional character : the spinous pro- 
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cess of the first dorsal vertebra bifurcates more or less ' laterally ; 
and the spines of the next six show a tendency similarly to bifurcate ; 
the spine of the 12th dorsal begins to curve over preaxially towards 
its tip ; that of the 13tli does so more decidedly, or may quite incline 
preaxiad, as the 14 th always does. 

The Lumbar Vertebrce. 

The greatest absolute lengths of the lumbar region which I have 
met with are 40''*0 (Tiger) and 32"*5 (Lion). The longest in the 
ViverridceK^ 17'^*1 {Cryptoprocta) \ in Crocutaiih 15''*2. 

Its greatest relative length, measured as before, is 37*4 (Wild 
Cat), 32 ‘5 being the smallest I find amongst the Telidce. In the 
Viverridce 34*4 {Nandinia) is the highest, and 20*2 {Proteles) in 
the Hycenid(B, The smallest of the Vicerridce is 25*0 {Cynogale) 
aud 25*8 {Suricata), The smallest of all the iEluroids is 17*6 
{Crocuta), 

Compared with the dorsal region it may be as 103*6 to 100 
(Wild Cat) or 93*1 {Nandinia\ or only 38*5 {Crocuta), It never 
equals the dorsal region in length in the Fiverridce or Hycenidre. 

The number of lumbar vertebrae is constantly 7 in the Felidce ; 
6 or 7 in the Viverridce, except in Arctictisy where it is only 5 as in 
the Hycenidce, 

The transverse processes are exceptionally short in Arctictis, In 
Proteles the neural spines are more quadrate and upright than in 
the PelidcB or Viverridce ; and they are still more vertical and quad- 
rate in Hycena and Crocuta. 


The Sacrum. 

The greatest absolute length of the sacrum I have met with is 
9"* 5 (Tiger). The longest in the Viverridce is 5'^* 1 ( Viverra civetta). 
In Crocuta it is 7^^*6. 

Its greatest relative length, estimated as before, is 10*9 (Crossar- 
chus (^scurus)y while 7*8 is its greatest in the Felidce. The smallest 
of all I have measured^ is 5*5 (Manx Cat), 6*3 (Proteles)y and 6*9 
(Hemigalea). 

The number of sacral vertebrae is almost always 3 ; but there may 
be 4 in Hyana and Crocuta. 

The neural spines are more developed in the Viverridce than in the 
FelidcBy and notably so in Arctictis. 

The Caudal Vertebrce. 

The absolutely greatest lengths I find to be 88'^‘0 (Tiger) and 8T'*7 
{^Arctictis'). 

The greatest relative lengths are 153*9 {l!^andinid)y 151*0 
(Genettc^y 146*4 {Arctictis)y and 122.5 {Paradoxurus). Its least 
dimensions are 8*5 (Manx Cat) and 8*7 (Suricata). 

^ It bifurcates very decidedly in the skeleton in the Museum of the Eoyal 
College of Surgeons. In that in the British Museum there is only a slight 
bifurcation towards its apex. 

Cynogale, according to De Blainville’s figure, woiJd give 5*1. 
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The number of caudal vertebrae varies from 20 (Ori/ptoprocta and 
Paradoxurus) to 3 (Manx Cat), 19 {Crociita), and 20 {Crossarchus 
and Suricnta), The neural arch ceases to be completely developed 
at from the 6tb {Hycena^ to the 12th (Arctictis) vertebra. 

The longest caudal vertebrae may be the 9th, 10th, and lltli 
(Cat), the 10th, 11th, and 12th (Civet), the 12th, 13th, and 14th 
{Arctictis), or the 13th, 14th, and 15th (Proteles). 

Chevron bones may be developed beneath adjacent pairs of caudal 
vertebrae from the interval between the 1st and 2nd to between the 
16th and 17th {Arctictis). 

Transverse processes may cease to he distinct at the 6th caudal 
(sometimes in Hycena), or may continue on to the 10th caudal 
(Arctictis). 

The Sternum. 

The sternum consists generally of seven sternebrae (including the 
manubrium) and a xiphoid cartilage. Sometimes in llerpestes and 
Crossarchus there are 8 sternebrae ; and there are 8 in Eupleres. 
There may be but 6 sternebrae, as in Proteles and Hemigalea. 

The manubrium is sometimes separate ^ from that sterncbra which 
is ])laced betw'een the attachments of the 1st and 2nd costal carti- 
lages. 

The manubrium is very pointed in Hemigalea. In Arctictis it is 
very exceptionally expanded transversely towards its middle, so that 
it has somewhat the appearance of the head of a lance. It has also 
a median ventral crest or keel — a condition I have found in no other 
iElnroid. 

Tlie last sternebra is broad and the xiphoid very broad in Pro- 
teles. 

The Ribs. 

The number of ])airs of ribs has been already indicated in the 
notes given respecting the dorsal vertebras. The number of true 
ribs may be 8, 9, or 10. 9 is the general number of true ribs, there 

being .5, 4, or 3 false ribs. In the Hycenidce, however, there are 8 
true ribs and 7 false ones. 

The ribs are generally broader in proportion to their length in 
the F iverridie i\iaw in the Felidce. This is especially the casein 
Eupleres and the Hgesnidee. 


The Skull. 

The absolutely longest iEluroid skulls I have met with are 20''*8 and 
26"*6 (Tiger and Lion). The longest non-feline skull (measured 
from the roots of the upper incisors in front to the “basion” or 
mid anterior margin of the foramen magnum) is 22"*5 (Crocuta); 
and the longest Viverrine skulls are 13^'*9 {Arctictis) and 13"*4 
(Viverra civetta). 

^ Scroetimes, as in Arctictis, and as in the Paradoxure Ko. 42S5 A in the Museum 
of the Eoyal College of Surgeons, two minute rounded ossicles are placed 
between the manubrium and the first sternebra behind it. I have found an 
indication of such distinctness in an adult Eupleres, 
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The length from the atlas to the end of the sacrum being taken 
as 100, the relatively longest skulls thus measured have the propor- 
tions of 29 ’5 (Cynogale) and 28’9 {Genetta). The shortest has 19*8 
(Leopard). The shortest Yiverrine are 21 *4 {Viv err a civet to) and 
21*9 {Cryptoprocta). 

The greatest width between the outsides of the zygomata is 22"’0 
(Tiger). The broadest non-fe!iue skull at the zygomata is 18^^*3 
(Ci'ocuta); and the broade.st Viverrine skulls are 7^^*3 {Viverra 
civetta) and 7"*0 {Cryptoprocta), 

The greatest widths of the zygomata in proportion to the spine at 
100 are 24*4 {Suricafo)^ 21*5 (Lion), and 21*2 {Giocuta), The 
shortest is 10*5 {Eu}:)leres), 

The length of the skull from basion to praemaxilla being taken as 100, 
the (relatively) broadest zygomatic arches measured across are 89*4 
{Suricata) and 89*3 {Felis)y the Hymna hrunnea being 83*4. The 
narrowest Fein is 80*4, the narrowest Viverrine (//e/T^e^/e^) 44*4. 

1 have much desired to find a line to be measured externally as 
a basicranial axis. The received basicranial axis can only be mea- 
sured in a vertical longitudinal section, and so can rarely be got at. 
I should have been well sjitisfied with a line from the basion to the 
front end of the prsesphenoid or of thebasisphenoid, if either of these 
two latter points were generally determinable externally ; but, un- 
fortunately, such is not the case. I have therefore been compelled 
to take as a base a line drawn from the basion to a point which 
may, for convenience, be distinguished as the ovalion,' and which 
is the middle point of a transverse line joining the hindmost point on 
the margin of one foramen ovale with that of the other. 

This base, compared with that of the spine (from the atlas to the 
end of the sacrum) taken as 100, I never find to be more than 9*0 
{Hemigalidia'} or less than 4*5 (Felis). 

Its greatest proportion in Felis \s 6*2, its least proportion in the 
Viverridce is 5*1 {Viverra civetta). In Crocuta it is 6*0, in Pro- 
teles 7*3. 

The base, compared with the total cranial length at 100, 
has for its highest proportions 31*1 {Galidia)^ 28*7 
and 28*2 {Felis). Its smallest proportion in Felis is 20*5 ; and thie 
smallest of all are Hycena hrunnea (21*1) and Suricata (19*3). 

If this base be taken as 100, then the greatest relative expansions 
of the zygomata are 463*0 {Suricata\ 400*0 {Felis)y and 395*6 
{llyccna hrunnea). The smallest are 194*4 and 195*2 

{Genetta). 

Ihe greatest relative breadths of the brain-case, compared with 
the spine at 100, are 13*8 (Suricata) and 13*3 (Fdis)^ its least breadth 
0*9 (Viverra civetta). Its greatest breadths compared with the 
length of the skull at 100 are 54*5 (Felis) and 50*8 (Suricata) ; its 
least proportion is 27*0 (Hyccna hrunnea). Its greatest breadths 
compaied with the base taken as 100 are 211*7 (Fetis)^ 263 (Suri- 
caiu)y and 180*0 (Crossarchvs) \ its least proportions thus esti- 
mated are 102*7 (Fiotelcs) and 115*6 (Viverra civetta) \ the 
smallest I liavc found in Fdis is 145*4. 
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The greatest total lengths of the palate bear proportions to 
the spine (atlas to sacrum as 100) of l/-9 {Berpestes) 17*5 
{Crossarchus). Its’least proportion is 9'6 {Felis), the largest pro- 
portion I have found in Felis being 14*7. The shortest Viverrine 
palates, thus estimated, are 10-9 (Viverricula) Kndi \V^ {Viverra^ 
GaUditty and Cryptoproctd). 

Compared with the cranial length at 100, the greatest proportions 
the palate attains are 62'8 {Bdeogale) and 61*6 {Herpestes)\ its 
least is 43*4 {Felis). Compared with the base at 100, its greatest 
relative lengths are 290‘9 {Suricata)y 272*7 {Felis), and 268*2 {Arc- 
togale) ; its smallest proportions in length are 153*8 {Felis) and 
150*0 {Galidid). 

The greatest breadths of the palate, compared with the spine at 
100, are 12*8 {Crocuta), 11*4 {Felis), and {Suricata), Its 
least relative dimensions are 3*9 {Eiipleres), 5*4 {Gynogale), and 5*9 
{Viverra civetta). Its smallest proportion in Felis is 7*8. 

The greatest proportional breadths of the palate, compared with 
the total cranial length at 100, are 49*3 {Crocuta), 46*9 (Fe/e5),and 
36*8 {Suricata) ; its least proportions are 22*7 (Arctogale) and 16*8 
{Eupleres), The greatest proportions of its breadth compared with 
the base at 100 are 213*4 {Crocuta) and 200*0 {Felis) ; its smallest 
is 100 0 {Hemigalidia, Arctictis, and Poiana). 

The projection of the palate backwards behind the upper molars 
compared with the total cranial length at 100 is greatest in Proteles 
(20*8), Arctictis (18*7), and Suricata (16*9). I have found its 
maximum in the Cats to be 1 1*9, and its minimum 4*6. In Genetta 
it is 5*0. It is least in Hycena brunnea (4*5) and Nandinia (2*6). 

The interorbital breadth may be in a proportion as large as 7*3 
{Hemigalidia), and as small as 2*5 {Genetta), compared with the 
spine at 100. Compared with the total cranial length at 100, it 
ranges from 27*5 {Galidia) down to 8*7 {Genetta). 

The postorbital breadth similarly ranges from 10*0 {Felis) to 3*0 
{Viverra), and from 45*0 {Felis) to 12*2 {Cynogale) respectively. ^ 

The orbits are rarely enclosed by bone, as sometimes in Felis, 
Herpestes, Cynictis, Suricata, and almost in Bhinogale. The post- 
orbital processes, on the other hand, may be almost or quite obso- 
lete, as in Cynogale and Arctictis. 

Except in Proteles and the above mentioned Viverrine genera, 
in which the orbits may be enclosed by bone, the postorbital pro- 
cesses of the frontal are never so long in the ViverridcB as they 
generally are in the Felidae. 

The face is generally shorter as compared with the cranium in the 
Felidae than in the Fiverridce. 

The auditory bulla is always an ossified convex proininence except 
in Nandinia, where it is cartilaginous. It may be quite smooth and 
unconstricted, showing no external sign of internal division, as in 
the Felidae. There may be no internal septum, as in Crocuta. 
There may nevertheless be an almost complete internal septum 
dividing each bulla into two chambers, with only a minnte opening 
on the septum, as also in the Felidae and Viverrinae. The septum 
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may have a somewhat larger aperture, as in the Herpestirue and 
Proteles ; or the septum may be represented only by two osseous 
ridges tending to divide off a small anterior chamber in each bulla, 
as in Hycsna. 

The two chambers of the bulla may be placed, one rather internally 
and the other externally, as in the FelidcB and Herpestina ; or one 
behind the other, as in the ViverrincB. If placed one internally and 
one externally, the more posterior (which does not contain the 
auditory ossicles) may be placed the more internally, as in the 
Felidce^ or the more externally", as in the HerpestirnE, The external 
chamber may be not merely placed the more externally, but may 
be posteriorly and strikingly everted outwards, as in the He}‘pestin(e. 

The bulla may narrow much anteriorly, as in Paradoxurus, Its 
anterior chamber may be hardly bullate, as in CynogalCi or very 
decidedly so, as in Genetta and Herpestes. 

The external auditory meatus is generally very short, but may be 
prolonged, as in Suricata and Hycena, Its posterior margin may 
project the more, as in most Viverrincey or its anterior margin, as in 
most HerpestincEy or its inferior part, as in Hemigalea, 

The floor of the meatus may be imperfectly ossified, as in Suricata 
(where there is a longitudinal fissure) and in Herpestes (where there is 
a foramen). Instead of a fissure or foramen there may be a deep 
groove, as in the Galidictince. 

The external aperture of the auditory meatus may be large and 
rounded, as in Felis ; or oval, as in many Viverrince ; or small and 
triangular, as in Herpestes and Suricata, 

There may be a very deep pit (to receive the hyoidean cornu) on 
the outer side of the bulla, just below the external auditory opening, 
as in Arctictis, 

The mastoid may be prominent, as in Felist Hycenay and Suricata ; 
or not at all so, as in most Viverrince, 

The paroccipital process may not depend below the bullse or may 
be very slightly prominent, as in Felis. It may depend below the 
adjacent part of the bulla as a distinct process, as in Yiverra civetta 
and most Viverrince \ or it may not do so at all, as in the Her- 
pestince. 

Sagittal and lambdoidal ridges may be greatly developed, as in 
the large Cats, and especially in the Hyaenas ; or they may be almost 
evanescent, as in Fiipleres^ where also the zygomata are very slender. 
The occipital region may be very exceptionally prominent in the 
middle, as in Eupleres. 

The mesopterygoid fossa may be to the cranial length at 100 
as 23*9 (as sometimes in Felis% or only as 11*1 (as sometimes in 
Herpestes), 

The average breadth of the palate compared with its length in the 
Felidce is as 80‘2 to 100. It may be only 32*.5, as in Eupleres^ or 
33*8, as in Cynogale. It is 62’5 in Genetta^ and 51*3 in Viverra 
civetta. It is 87*4 in Crocuta. In Suricata it is 65*6. 

An alisphenoid canal may be present, as always in the Viverrince 
(except generally in Viverricula) and in the Herpestince (save in 
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Crossaj'chuSy where it may be only imperfectly enclose J by bony pro- 
cesses). It may be entirely absent, as in the FelidcSy Galidictiaay 
Eaplerincey and Hycenidce, 

It may occasionally be present where it is normally absent, as in 
Viverricula. 

There may be no carotid canal (for the internal carotid artery), as 
in the Felidce ; or there may be a distinct canal, as in all other 
iEIuroids. The hinder aperture of this canal may be placed at 
about the middle of the internal margin of the auditory bulla, as 
in the ViverrhtcCy or rather more forwards, as in the Hycsnida:. 
The artery may enter the cranial cavity through an aperture con- 
cealed, or almost concealed, beneath the anterior end of the auditory 
bulla, as generally in the Viverrmce ; or it may enter through a very 
conspicuous foramen anterior to and within the bulla, as in the 
Herpestince and Galldictincc. This foramen notches the sphenoid 
very deeply, so much as to seem sometimes even to perforate it. 

The condyloid foramen may be exposed or concealed ; and there 
may be considerable variation in this respect in different individuals 
of the same species. 

The palatine foramina may be in the posterior third, or well 
within the posterior half, of the palate, as always in the Felid(E ; or 
they may be well within the anterior half of the palate, and often 
within its anterior third, as in all non-feline -®Iuroids. In Crypto- 
procta they are very near the hinder end of the anterior halt. In 
Cynoyale they are very far forwards, only a little behind the incisive 
foramina. 

The upper alveolar border may be notched to receive the apex of 
a lower premolar, as in Ilemigalea. 

The mandible may have its angle extending backwards almost or 
quite on a line with the inferior margin of the horizontal ramus, as 
in most Felidcc, It may, on the other hand, be very much bent 

up towards the condyle, as in Hyaena. It may be singularly 
flattened beneath, as in Proteles. It may be very small, as in 
Arctictis, or everted (or bent in the opposite way to that in which 
it is bent in Marsupials), as in Suricaia. 

The hinder portion of the inferior margin of the horizontal ramus 
may be very concave, as in many Viverrince. 

The coronoid process may be greatly elevated, yet inclining back- 
wards towards its° apex, as in the Felidce. It may be elevated 
vertically, and more or less truncated at its summit, as in Prionodon, 
It may be raised but little, relatively, above the condyle, as in many 
Viverrince. 

The symphysis is generally moderate, but may be greatly prolonged, 
as in GalidictiSy where its proportional length to that of the mandible, 
from the front of the canine to the hinder end of the last molar, is 
as 62*9 to 100. 

The alveolar border may be singularly everted towards its hinder 
end, as in Arctogale, 
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The Appendicular Skeleton. 

The Pectoral Limb. 

Tlie proportion borne by the entire pectoral limb (humerus, 
radius, and manns) to the spine — the length from the front of the 
atlas to the hinder end of tlie sacrum being taken as 100 — is never 
more than 77*9 (as sometimes in Felis)y or less than 42*3 {Vi- 
verricula^. 

The greatest proportion amongst the Viverrida: is GG*4 {Suricata) ; 
the shortest found by me in the Felida was 52*9 (^. eyra). 

The Scapula. 

' The extreme length of the scapula compared with of the spine 
(estimated as before) is as 21*0 to 100, as sometimes in Felis. In 
that genus I have found 18*6 to be the minimum proportion. In 
the Viverridce \i varies from 11*9 {FTandinid) to 18*9 (^Cynictis). 
In Proteles it is 19*7, and in Orocuta 20'G. 

The Civets have the scapula much more in the shape of a paral- 
lelogram than have the Cats, the preaxial border not being so 
convex. The metacromion is not so much developed ; and the pro- 
portion borne by the infraspinatus fossa to the supraspinatus fossa 
is greater, as also in the Genets, in which the scapula is otherwise 
more feline. Fossa and Paradoxurus are intermediate between 
Genetta and Viverra in the form of the scapula ; but the convexity 
of the preaxial border is generally situate nearer to the glenoid 
surface than it is in the Genet. 

In Cynogale the scapula is much like that of the Civet, but the 
prominence of its preaxial margin is more rectangular in outline and 
less rounded. 

Arctictis resembles Paradoxurus \ but its infraspinatus fossa is 
still larger relatively ; the spine is but little prominent, and the 
metacromion quite rudimentary. In Herpestes the metacromion is 
well developed. There is sometimes a prominence for the teres 
major; and the proportional size of the infraspinatus fossa may not 
be greater than in the Cat. In Crossarchus there is sometimes so 
sharp a prominence from the glenoid end of the convexity of the 
preaxial border as to form a deep suprascapular notch. The meta- 
cromion is well developed, as also in Suricata (where its apex issharply 
bent backwards) ; the outer surface of the scapula is in this genus 
singularly concave. In Galidia, the convexity of part of the pre- 
axial margin may be very great ; but here, as seems to be generally 
the case, there is much individual variation in the form of the 
scapula. In Eupleres the metacromion is well developed, but the 
acromion may be very short. In Cryptoprocta the scapula is very 
like that of some Cats ; the infraspinatus fossa is not so large rela- 
tively as in Genetta ; the metacromion is well developed. In Hy<xna 
the preaxial margin is rounded ; the metacromion is very tninute 
and placed quite at the end of the spine ; the supraspinatus fossa is 
smaller relatively than in the Cats, or than in the Viverridee gene- 
rally; both it and the infraspinatus fossa are very concave. In 
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Proteles the scapula is not unlike that of Viverra ; the metacromion 
is rather larger and more pointed than in Hycena. In ProteleSf 
Hycenay and Crocuta the acromion is shorter than in the Felidce or 
ViverridoBy except sometimes in Eupleres, 

The angle formed by the axillary margin with the spine of the 
scapula varies from about 20° {Siiricatay Galidictisy Proteles) to 35° 
(Lion and Tiger). The average angle is a little above 25°. 

The Clavicle, 

The clavicle is always very rudimentary or absent; nevertheless in 
Genetta I found to be about 

The Humerus. 

The absolutely longest humerus is 31 ''*5 (Tiger), the largest 
Viverrine humerus is 14"*0 {Arctictis). The greatest proportion of 
the humerus to the spine at 100 is 28*5 (sometimes in Felis)y the 
shortest is 18‘1 {Eupleres). The shortest feline proportion is 23’4 ; 
the greatest Viverrine proportion is 25*0 {Arctktis). Crocuta is 
22 0, and Proteles 24*8. The Civet’s humerus, compared with that 
of the Cat, is stouter, with the great tuberosity relatively more pro- 
minent, and the fossa outside it much deeper and larger. The 
supinator ridge is also stronger, while the bony bridge enclosing the 
foramen for the median nerve is more slender. There is some- 
times an olecranal foramen. The humerus of the Genet is more like 
that of the Cat. There is always a condyloid foramen, except in 
Cynogahy the GalidictincBy and the HycBnid< 2 , In Paradoxurus 
the internal condyle may be much prolonged. In Arctictis the 
humerus is much broadened out distally, with a rather small condy- 
loid canal and a strong supinator prominence ; there is no marked 
pit outside the great tuberosity. In Cryptoprocta exactly reversed 
conditions obtain, as the condyloid canal is very large in that genus 
(at its maximum), and there is a very marked pit outside the great 
tuberosity, as also in HerpesteSy Crossarchusy and Hycxna, In Her- 
pestes the humerus is much curved. In Crossarchus the deltoid 
surface is very prominent, and the development of the supinator 
ridge and the projection of the internal condyle are at their maxi- 
mum. The deltoid surface is even more prominent in Suricata. 
In Eemigalea the humerus is a good deal bowed, the great tubero- 
sity and the supinator ridge are little developed, but the internal 
condyle is very prominent. In Viverriculuy on the contrary, the 
internal condyle projects so slightly that it is almost effaced. In 
the Hycenidce the internal condyle is also relatively little developed, 
the deltoid surface is promiuent, there is an olecranal perforation, 
and the pit outside the great trochanter may be wide and shallow as 
in Hycenoy or wide and deep as in Proteles, 

The Radius and Ulna, 

The absolutely longest radius is 26'' 0 (Tiger) ; its greatest pro- 
portional lengths to the spine at 100 are 27*4 (sometimes in Felis) and 


471 


1882.] PROF. ST.-GEORGE MIVART ON THE ^LUROIDEA. 

25*3 {Proteles). Its least proportion in Felis is 20*8. Its least pro- 
portion in the Viverridceis 13*8 (Viverricula), and its greatest is 
22*0 (Siiricata and Galidictis), 1 have found it equal to the humerus 
in length in the Wild Cat and Fossa, and almost equal in Hemiga- 
lidia, I have only found it absolutely longer than the humerus in 
Eupleres and Crocuta, 

The radius and ulna are long and slender in Fossa, Galidictis, and 
Eupleres, In Hemigalea the radius (which is a good deal bowed) 
is furnished with a singular plate-like expansion towards and at the 
ventral end of its outer or radial border. A more or less rudimen- 
tary development of the process may occur also in Paradoxurus, and 
a trace of it in Cryptoprocta, 

The olecranon may, as in Viverra civetta, be more bent post- 
axiad than in most forms, and than even, relatively, in the Great 
Cats, A remarkable process may be also developed from the ole- 
cranon, extending mesiad. This is seen in Civetta, but attains its 
maximum in Cryptoprocta, where it reminds one of the inflected man- 
dibular angle of a marsupial. This is little developed in Hemigalea, 

Fig. 2. 


r 


A 

A. Distal end of dorsal surface of right radius and ulna of Hemigalea : p, 
like process. B. Distal end of tibia and fibula, 

which, however, has a plate-like process, or ridge, developed 
the middle of the distal fourth of the ventral surface of the 
extending down to the root of the styloid process ; into this plate- 
like ridge the supinator longus, pronator teres, and the (large) pro- 
nator quadratus muscles are inserted. This ridge also exists in 
Viverricula, 


plate- 

frora 

ulna. 




The Manus. 

The greatest length of the manus (measured from the junction of 
the radius and carpus to the end of the third digit), compared with 
that of the spine* is 23*9 {Proteles'), the least is 1 1*5 {Viverricula). 
In Felis I have found it range from 17*0 to 22*0. The greatest rela- 
tive length of the third metacarpal is 12*5 {Proteles), and the shortest 
is 4*2 ( Cynogale). The greatest relative length of the third digit 
is 10 0 {Felis), and 9*5 {Suricata) ; the shortest is 5*2 {Viverra). 
The relatively longest third ungual phalanx is 4*5 {Suricata) j the 
shortest is 1*3 {Viverra). 

The metacarpus is thus proportionally most elongated in Proteles 
Prog. Zool. Soc. — 1882, No. XXXII. 32 
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and Felis. It is shorter and stouter in the Viverridce, especially in 
Uemigalea and Cynogale ; and the length of ISP and jSP is less in 
excess of that of and M® than in the Cats. 

There is no pollex, save a rudimentary metacarpal, in Hycenay 
Crocutay SuricatOy and Bdeogale, Though present in all the other 
genera, its length, compared with that of the index, may vary con- 
siderably. Thus the whole pollex may not extend down the meta- 
carpal of the index so far as one quarter of the length of the latter, 
as in Felis, 

It may extend half down the metacarpal of the index or more, as 
in FroteleSy Cynictisy Vivcrricula. 

It may extend down to the distal end of the metacarpal of the 
index, as in Viverra civetta, Genettay Fossa, Galidictis, Galidia, 
Herpestes (often), Grossarchus, 

It may reach to the middle of the proximal phalanx of the index, 
or sometimes even to its distal end, as in Paradoxurus, Arctictisy 
Eupleresy Hemigalea, 

The metacarpal of the pollex may not extend even one quarter 
down that of the index, as in Felis, 

It may reach nearly half down, as in Fiverriciday Herpestes, and 
Proteles, 

It may extend half down it, or a little more, as in Viverra, Ge- 
netta. Fossa, Galidictis, Galidia, and Arctictis. 

It may nearly extend downw^ards as far as does the metacarpal 
of the index, as in Paradoxurus, Cynogale, Hemigalea, Fvpleres. 

The middle phalanges of the digits may be greatly excavated on 
one side to give place to the ultimate phalanges in their rolled-back 
or contracted position. This is the case in the Cats ; they are 
almost as much so in Hemigalea, much less so in the Viverrince, and 
not at all in the Galidictince, Herpestincn, and Hy<xnida. 

The ultimate phalanges may be very greatly arched and pointed, 
and with a deep lamina of bone round the proximal part, to shelter 
the root of the claw externally, as in the Cats generally ; sometimes 
less so, as in Cynceluriis ; still less so, as in the Viverrince \ or long, 
hardly arched, and with but a very small external lamina, as in the 
Hycenidce and Herpestinae, especially in Suricata. 

The Pelvic Limb. 

The proportion borne by the entire pelvic limb (femur, tibia, and 
pes) to the spine is never more than 93*8 (some Fells'), or less than 
55*6 {Viverra), The longest proportion amongst the Viverridce is 
79*9 {Buricata) ; the shortest found by me in the Felidcv was 75-6. 

The greatest proportion borne by the entire pelvic limb to the 
entire pectoral limb at 100 is 139*8 {Felis eyra), the smallest is 
94-4 {Crocuta), In none but Crocuta is the pelvic limb shorter 
than the pectoral one. The shortest proportion in the Cats is 
113-1 {Felis tigris). In the ViverridcB the longest is 136*6 {Nan- 
dinia), and the shortest is 112*0 {Arctictis), In Proteles it is 
104*8. 
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The Pelvis, 

The absolutely longest pelvis (measured from the most preaxial 
part of the ilium to the tuberosity of the ischium) I found was 
30"*4 (Lion). In Grocuta it was 12"*45. The greatest lengths I 
found in the Viverridoe were 12"*7 {Arctictis) and ll"*7 {Viverra 
civetta). 

Compared with the length of the spinal column (atlas to sacrum), 
taken at 100, the greatest proportional length of the pelvis was 
27*1 {Hemigalidid)y and the smallest 14*4 (CrocM^«). The smallest 
in the Felidce was 20*9, and the smallest in the Fiverridce 17*4 
{Genet to). 

The greatest breadth of the ilium I found to be in Viverra 
civetta 3"*0, in Genetta 1"*3, Paradoxurus 1"‘0, in Galidictis 0"*9, 
in Galidia 0"*9, in Arctictis 2*"4, in Cryptoprocta 2"*0, in Her^ 
pestes 0"*8, in Eupleres r'*7, in Crossarchus l"*3, 'm Suricata l"*3, 
in Proteles 4"*2, 'mHycena striata 7'^*9, in Grocuta 10"*4, and in Felis 
catus r'*8. 

The ilium has its ventral preaxial angle enormously produced iu 
the HyanincB^ its preaxial margin nearly straight, and its tuberosities 
greatly everted. In Grocuta these conditions especially obtain : the 
ilium is more concave externally ; and the process for the rectus 
(preaxial to the acetabulum) is very strongly developed. In Proteles 
these characters exist in a less pronounced degree. 

There may be two prominences (each like an ilio-pectineal promi- 
nence) — one just preaxiad to the acetabulum, and the other placed 
a little more ventrally on the pelvic brim. These may both be 
found (at least sometimes) in Cryptoprocta, Viverra, Crossarchtis, 
and especially in Suricata. 


The Femur. 

The absolutely longest femora I found were 35”*5 (Tiger) and 
31" *3 (Lion). The largest Viverrine femur was 14"* 7 {Arctictis), 
It is 22"*8 in Grocuta, 

Compared with the spine at 100, the longest femur is 31*3 {Felis), 
27*9 being the minimum feline proportion. The longest Viverrine 
proportions are 28*2 {Gryptoprocta) , 27*5 {Genetta), and 26*7 
{Suricata). The shortest are 19*3 {Viverra civetta) and 20*1 (Fi- 
verricula). In Proteles and Grocuta it is 26*5 and 26*4. 

The femur is always a little longer than the humerus. 

In the Civet and Genet the bone is relatively shorter than in the 
Cat, and the lesser trochanter is relatively somewhat smaller. 

In Paradoxurus, Nundinia, Gynogale, and Hemigalea it is much 
flattened behind between the trochanters ; and thus the lesser tro- 
chanter is thrown almost under the head of the femur instead of 
being behind (postaxial to) it. In Arctictis this flattening is at its 
maximum, the lesser trochanter is very small, the trochanteric fossa is 
shallow, and the great trochanter is relatively smaller than in other 
species. In Crossarchus and Suricata the femur becomes thicker in 
proportion to its length than in most species. In Ihjcena the small 

32* 
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trochanter is largely developed, and there is a large process above the 
outer condyle. In Crocuta there is no marked process of the kind, 
and the lesser trochanter is but of moderate size. In Proteles, which 
has a long and slender femur, the small trochanter is little developed, 
hut there is a process above the outer condyle. 

The Tibia and Fibula* 

The absolutely longest tibia is 30"*2 (Tiger). The greatest pro- 
portional lengths to the spine at 100 are 31*8 {Felis) and 29' 1 {Gali- 
dictis)* The least proportion in Felis is 24' 7. Its least proportion 
in the Viverrid <2 is 19*3 {Viverricula) and its greatest after Gali-- 
dictis is 28 '6 and 28'4 {Genetta and Hemigalidia'). I have found 
it equal to the femur in length in Nandinia, Herpestes, Crossarchus, 
and almost so in Proteles. I have found it longer than the femur 
in the Wild Cat and Domestic Cats (but not the large Cats), the 
Civet, Genet, Bdeogale^ CgnictiSy Suricatay GalidictiSy GaUdia, and 
Eupleres. I have found it shorter than the femur in the larger 
Cats and in Viverriculuy ParadoxuruSy Hemigaleay Arctictis Cyno~ 
gale, Crxjptopactay and the Hycenince. The tibia is always longer 
than the radios, except in the Hy(Emn(Ey where it is shorter. 

The tibia of Hemigalea is remarkable for the very great projection 
mesiad of the internal malleolus, which allows the pes to be more 
obliquely articulated, so that the plantar surface may be directed 
more inwards than in most ^Eluroids. In Paradoxurus the same 
condition exists, though in a less marked degree. 

In Eupleres the fibula is exceptionally strong amongst the Viver- 
ridcEy and the process at its distal end is very strongly developed 
outwards and postaxially. 


The Pes. 

The greatest length of the pes (measured from the front of the 
distal end of the tibia to the end of the fourth digit) is 30"'7 {Felis)', 
the least is 16"'2 {Crocuta)y In the Viverridce I have found it range 
from 25''*3 {Galidictis diiid. Suricata) to 16" 3 {Fiverra civetta). The 
length of the pes is always greater than that of the manus, except 
in Crocuta. They are exceptionally equal in Arctictis, where, the 
manus being as 100, the pes is 11 9' 7. 

The greatest relative length of the fourth metatarsal is 15' I 
{Felis), and the least is 8'0 {Cynogale). The length of the fourth 
metatarsal corresponds with the third metacarpal. 

The metatarsus is proportionally most elongate in the FeUdce. 
It is shortest and stoutest in the ViverridcCy especially in such forms 
as Arctictis, Cynogalcy and Hemigalea. 

There is no hallux, save a rudimentary metatarsal, in the Felida, 
Bycenidce, Cgnictisy Bdeogale, and Suricata. Though present in 
all the other genera, its length, compared with that of the index 
of the pes, may vary considerably. 

The hallux (when developed) always extends half down the meta- 
tarsal of the index. It may only extend about half down the meta- 
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tarsal, as in Viverricula and sometimes in HerpesteSy or two thirds 
down, as in Fossa. It may extend down to the distal end of the 
metatarsal of the pedal index, ns in the Civet and Genet. It may 
reach further than to the middle of the proximal phalanx of the 
index (as in FaradoxuruSy Nandiniay Galidlciis, and Galidia)y or to 
its distal end, as in ArctictiSy Cryptoproctay EuplereSy CrossarchuSy 
and Hemigalea. 

The metatarsal of the hallux (when not rudimentary) always ex- 
tends more than half way down that of the index, but may hardly 
reach further, as sometimes in Herpestes and Viverricula. It may 
extend much more than half way down it, as in Fossa and Vive?Ta 
civetta. It may extend two thirds down, as in Crossarchus. It 
may extend four fifths down it, as in GalidiOy Galidictisy Ci'xjpto- 
proctOy Hemigaleay and Eupleres. It may extend downwards nearly 
to the end of the metatarsal of the index, as in Arctictis and Para- 
doxurus. 

The middle phalanges of the digits of the pes vary in form har- 
moniously with those of the digits of the manus ; and similarly the 
form of the ultimate phalanges of both limbs vary similarly in the 
various different groups of species. 


Dimensions of the Skeleton in six specimens of the 
GENUS Felis. (In each there are 13 dorsal, 7 lumbar, and 3 
sacral vertebrse.) 



Length of cervical 
vertebrie. 

Length of dorsal 
vertebrae. 

Length of lumbar 
vertebroe. 

Length of sacrum. 

Length from atlas 
to end of sacrum. 

Length of tail. 

Number of caudal 
vertebrae. 
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20 

Common Domestic Oat . 
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20 
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3 

Leopard 
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31-0 

290 
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23 

Tiger 

26-0 

46-0 

40-0 

9-5 
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88-0 

22 

Lion 

22*0 

38-0 

32-5 

7-5 

100-0 

74-5 

21 

Average, excluding the 1 








caudal vertebrae of V 

14-4 

25*7 

23*5 

5-1 

68-7 
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the Manx Oat J 








Ohetah 

18-0 

31-5 

29-5 

6-5 

85-5 



Eyra 

10-8 

20*3 

20-3 

4-4 

55-8 
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Breadth of narrowest part 
of skull behind postor- 
bital processes. 
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zygomatic arch inside 
the arch. 

o Ci t- CO tJH lO 
= ^ Cl rH do t- 

CO 



Breadth of mesopterygoid 
fossa. 

CO Cl O CO 

Ai Cl CO 

00 : : 

Cl : : 

Length of mesopterygoid 
fossa to end of hamular 
processes. 

Cl O ^ rH CO kp 

=ci Ai cb vh 

CO : : 

Basion to oralion. 

CO .-H t-. o o wo 

=ci Cl lb o 

0 CO Cl 

CO cb Cl 

From front of praemaxilla 
to between palatine fo- 
ramina. 

Ci rT cp ^ op cp 

5C1 Cl Cl lb o o 

l-H f— i 

p 

lb 



Greatest leugtli of palate h 

p vO »7< CO O t> 
CO CO do lb 

T— 1 l-H 

60 



Length of palate behind 
last molars. 

iQ O CO TfH Cl O 
50 CO 6 CO CO 

CO 



Greatest breadth of palate. 

p p p P 

5C0 CO cb t- o 

r—l 1-H 

10 

cb 



Greatest width of zygomata. 

>71 t- Cl p lO 

cb lb cb Cl rH 

l-H Cl Cl 

r- 

Cl 



Basion to front of proe- 
maxilla. 

Cl p P p p 

zci ^ cb cb cb cb 

1-H Cl Cl 

0 10 CO 

lb lb do 


Wild Cat 

Common Domestic Cat 

Manx Cat 

Leonard 

Tiger 

Lion 

Average 

Felis macroBcelis 

> 0 

1 fl) 

1 'S 

a 

'p 

(T 

pa 

Oj 

pR 

^4 


Measured from front of prsemaxilla to hinder border of palate, neglecting processes and notches there. 
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Length of median 
upper incisor 

vCi 

CO CO CO C5 

=6 6 6 6 

0-T 

990 

Length of outermost 
upper incisor I^. 

lo ! CO 

rt< CO CO C30 O CN 

=c> 6 tL oi 

Vertical extent of 
P. 2. 

o 

CO Cl t;- qp op 
=666666 

lo VO 

6 6 


Transverse extent of 

P. 2. 

O lO 

.-1 r-l CO O UO 
=666666 

CO <M 

6 6 


Antero-posterior ex- 
tent of 

iO 

=666666 

0*39 

0-4 


Vertical extent of 

P. 3. 

iC o 

VO ic lO O 00 CO 
=6 6 6 6 rL 6 




Transverse extent of 

P. 3. 

CO 

CO CO CM O I-H O 
=66 6 6 Ai6 

0*58 



Antero posterior ex- 
tent of 

lO 

t- lO VO J-H 01 

=6 6 6 (M 6 

1-24 



Vertical extent of 
crown of ?ii: 

CO VO CO CO o o 
=6 6 6 CM 

Ol 



Transverse extent of 
P. 4. 

VO Tfi VO CO VO 

=6 6 6 Al rH 6l 

O 

6 



Antero-posterior ex- 
tent of 

O O O CM CO CO 
=6i 6i oi 6 6 

o o.-< 

A (M Ai 


Transverse diameter 
of 

VO 

Tt< (M CO VO CO lO 
=66666-^ 

0-64 



Antero-posterior di- 
mension of 

VO VO 

CO ^ CM Ct VO CO 
=666666 

VO 

CO 

6 ; 



Length of upper ca- 
nine. 

P O t;* 

1-^ CO lO 

t- O CO CM 
CM Ai 6 


Wild Oat 

Common Domestic Cat 

Manx Cat 

Leopard 

Tiger 

Lion 

Average 

Felis macroscelis 

i 

1 

i, 

y 

t 

iP 


Length of lower 
molar series. 

t- 

= 6 

Length from front 
of first lower 
molar to end of 
condyle. 

16-0 

Length from front 
of upper canine 
to back of last 
upper molar. 

12-4 

Length from the 
same point to 
hinder side of 
mandibular 
condj'le. 

1=- VO VO CO 
c6rl^CM6 

(M 

Length from front 
of lower canine 
to back of last 
lower molar. 

tT TT O VO 
=6 6 6 
r— 1 

Length of upper 
molar series. 

CO ;vO VO 
=6 ; 6 CM 


Wild Cat 

Tiger 

Felis macroscelis 

Felis planiceps 


Proportions of Parts of Skeleton of Felid.®. 
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■ The spinal column from front of atlas to end of sacrum being taken as 100, length of : 

Tibia. 

O GO *>• 
CO 


Femur + tibia + 
pes. 

Cl CO o 

A w o 

00 C5 t- 

Femur. 

CO C5 
o 

Cl CO Cl 

Humerus + radius 
+manu8. 

t;- C5 Cl 
do ^ 

CO t- CO 

Pelvis. 

O GO C5 

4< o o 

Cl Cl 

Antero-posterior 
extent of 

!>• I>- 1— t 

Cl CO Cl 

Ungual phalanx. 

l>. O C5 
Cl cb 

Leugth of upper 
canine. 

O CO 

Cl 

Third digit. 

CO o o 
C5 O 

Postorbital breadth 
at the narrowest. 

C5 O 00 

lo o cb 

Third metacarpal. 

GO C5 cp 
00 6 

Interorbital breadth. 

OO C5 *-* 
lb -cs 

Manus. 

20-0 

22-0 

170 

Breadth of brain- 
case. 

ip O ip 
do do cb 

Eadius. 

00 00 
Cl ^ o 
Cl Cl Cl 

Breadth of zygo- 
mata. 

ip p 
do cb 

1-t Cl r-4 

Humerus. 

lO 

ih cb « 
Cl Cl Cl 

Basion to ovalion. 

Cl Cl lO 

»b eb 

Scapula. 

O O Ip 

do ^ 

d 

Breadth of palate. 

00 

C5 

1—4 

Tail. 

0^0 
^ do 

00 C5 

Length of palate. 

r- i> o 

C3 

f—i 1-H 

Sacrum. 

Ip 00 ip 
^ iO 

Cranial length. 

uO p qo 
Cl cb o 
Cl Cl r-^ 

Lumbar region. 

Cl ^ iO 
^ Cl 
CO CO CO 

Fourth metatarsal. 

P t;H CO 
6 ib C5 

rH 1—4 

Dorsal region. 

Cl I-H 

cc> o 

CO CO CO 

Os calcis. 

o o o 
do o ^ 

Cervical region. 

C5 O CO 
O Cl o 

Pes. 

251 

30-7 

23*0 

1 


Average 

Maxima 

Minima 


Average 

Maxima 

Minima 
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o 

H 

N 

1 ^ 

W 

C« 

o 

s 

(h 

O 


O 

B 

g 

o 

a 

Pm 


The length of the sbill from the basion to front of prsemaxillse being taken as 100, extent of : — 

Length of upper 
canine. 

17-4 

19-4 

130 

25-8 


Basion to ovalion. 

23-2 

28-2 

20-5 

Narrowest post- 
orbital breadth. 

O CO lO ; 

do lb : 

(N r-H 

Transverse extent ' 
ofP-il- 

O Cl 

cb cb 

In ter orbital 
breadth. 

(N ?P ; 

lb C5 : 

Cl r-< 

Antero-posterior 
extent of 

O O M 

do do 

Breadth of brain- 
case. 

o 00 • 

do C5 : 

CO lO Cl 

Transverse extent 

5-8 

7-5 

5-3 

Breadth of meso- 
pterygoid fossa. 

O) O ryl 1 

: 

Length of meso- 
pterygoid fossa. 

20-0 

23-9 

16-9 

Antero-posterior 
extent of 

12-2 

19-4 

10-8 

Length of palate. 

Cl C5 : 

Cl lb CO ; 

lO lO 

Transverse extent 
ot^- 

rH CO ?D 
»b Cl 

Length of palate be- 
hind last molars. 

cs o • 

CS : 

Antero-posterior 
extent of 

(M Cl 00 
Cl cb Ai 

Breadth of palate. 

42-0 

46-9 

39-1 

Length of inner- 
most incisor. 

Cl lO CO 

^ 'in do 

Breadth of zygo- 
mata. 

820 

89-3 

80-4 



Length of outer- 
most inisor. 

C5 r- CO 
1^ C5 


Average 

Maxima 

Minima 

Eelis macroscelis 


j Average 

1 Maxima 

^ Minima 


1882.] PROF. ST.-GEORGE MIVART ON THE .ELUROIDEA. 


481 


Transverse extent 

16T 

200 

11-5 

Antero-posterior 
extent of 

^ Ol Ol 

cb o 

CO CO Cl 

Transverse extent 
olldi: 

250 

29-4 

15-3 

Antero-posterior 
extent of 

^ O 
Cl o 00 

lO CO CO 

Transverse extent 

of^Iii- 

t>. 1— 1 lO 

Antero-posterior 
extent of 

9'7 : 
14*5 
7T 

Breadth of brain- 
case. 

163-8 

211-7 

145-4 

Breath of zygo- 
mata. 

352-7 

400-0 

284-6 

From front of prge- 
maxillse to pala- 
tine foramina. 

161-1 

196-3 

111-5 

Breadth of palate. 

180-5 

200-0 

138-4 

Length of palate. 

2250 

272-7 

153-8 


Average 

Maxima 

Minima 


^ 2 
Xi S 

II 

.2 

£ a 

(U ^ 


.2 


r-i Cp \p 

CS ^ CO 05 

rH G<l 1—1 CO i-< 


a 

& 


® ^ s ^ 
^ ^ ^ 


Proportions of Parts op Skeleton of FELiDiE { continued ). 
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CO c3 

cs g 
o u 
-2^ c: 

.Sc I 


ce S < 

^43 'J 

-I 


•B g 

CuO'— ' 

a 

4^ 


ip 

i>- 


(M (M 
^ cb 

!>. CO 


a a 

§ a 

£ g :§ 

-5 ^ ^ 


Atlas to end of sacrum being taken as 100, length of: — 

Femur + tibia 
+pes. 

72-3 

77-0 

Humerus 4* 
radius + 
manus. 

CS CO 

6i 00 

lO «o 

Pes. 

cv. 

*P 01 
Cl cb 
Cl Cl 

Manus. 

(>- 

Cl r-t 

»0 00 

Fourth meta- 
tarsal. 

10*2 

11*4 

Tibia. 

o cs 
cb 

Cl Cl 

Femur. 

00 Oi 

ib eb 

Cl Cl 

Radius. 

17*3 

25-7 

Humerus. 

rtl 

o 

Cl Cl 


Felis eyra 

Felis cynaelurus 


Extreme length of skull (basion to priemaxillae) being taken as 100, length of : — 

Antero-posterior 
extent of 

12*2 

12*7 

Cl 
• Cl 

Vertical extent of 
P. 2. 

: qp 
: ^ 

cb 

Transverse extent 
of?l£: 

: 

: 

rH 

Antero-posterior 
extent of ?* ?: 

: CD 

: 

ID 

Cl 

From lower canine 
to condyle. 

^ 80-6 
i 73*2 

»b 

From lower canine 
to last molar. 

45*1 

40*6 

ID 

Cl 

Tipper molar series. 

lO o 


Upper canine. 

25*8 

15*1 

17*4 

Basion to ovalion. 

Cl ID 

cb lb 

Cj Cl 

Cl 


Felis macroscelis 

Felis planiceps 

1 

I Average, as before 
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LeuglU of tail. 

1>.C01>C1C00101>CO OOCICS cq 0)vp«0cp0 

'lO COTttTt'^CO'^OOOl 1— • 

Length from front 
of atlas to hinder 
end of sacrum. 

rtKT^Ot'COCOOOOCO Cl lOOOOCOf-iOSO '*+1 CIt-iOtthO 

a S?iS^?3S!S?l ?? SSSSS 

Length of sacrum. 

i-iC5COC'i';o»oiOi— «o qs a rcsipocscp p copcpqip 
5>b ^ dicicocoir' 

Length of lumbar 
vertebrae. 

lO ^ 

rrcOiOl>*l>‘OiC<MO CO P rppprfp C» pCOi— 

^6o ooooicsoooci <ib Ci 

Length of dorsal 
vertebra}. 

coocootot^oipp p p :p<Nppp p 

^oi •^c5'+''^oio^«b 01 *6o65C505Ci 6o oor^espes 

'01 T— Ir-ll-Hr-Hr— ^ t— It— lOlCO 

Length of cervical 
vertebrae. 

1-1 lO o oc -f lo CO m :Oi-icOt7hC5 cc 

..cbot^odbo^boo «b 

Number of pairs of 
true ribs. 

C5 . . j 

05000gC505C5 t C5 05C5C5C5 jOSO Ci CS |C5COCO 

00 ■ 

Number of 
sternebrae. 

, CO CO . , . 

!>. 1 h t— CO t— ^ • j>* ^ 1 ^* oo . CO 

• t- 1:- • * 

Number of caudal 
vertebrae. 

Oi (V, 

COlOi^.^liOC5Tfi«£)T— It— I O COiOiOO'^Ot'- lO C001C5 0105 
^ ^ J 01 01 Cl OJ CO 01 01 01 01 01 01 01 d 01 01 01 01 01 01 1— 1 

oi 

Number of sacral 
vertebrae. 

COCOCOCOCOCOCOCOCO CO COCOCOCOCOCOCO CO COCOCOCOtT 

Number of lumbar 
vertebrae. 

l>t-i>.t>C0t>t'*^CCt>CDt:'.CDl>CDCDCDC0I>Ol>.t>l>*»0i0 

Number of dorsal 
vertebrae. 

CO CO CO CO tH CO CO CO -f CO ^ ^ ^ ^ W 


Yiverra civetta 

Viverricula 

Genetta 

Genetta felina 

Paradoxurus 

Hemigalea 

Nandinia 

Arctictis 

Oynogale 

Herpestes 

Herpestes vitticollis 

Bdeogale 

Oynictis 

Orossarchus obscurus 

Orossarchus fasciatus 

Suricata 

Galidictes 

Galidia 

Hemigalidia 

Eupieres 

Oryptoprocta 

Proteles 

Crocuta 
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Length of entire 
pelvic limbs. 

00 ^ O O oo ic CO O O t- :001>.OS1;-0 : lO f-H O Oi o 
;t-ib6o«i!a) ;objiqocdo-^ 
=C 0 01 (N Cl (M CO <M T-. . ,-h ,-i r-< rH ,-h ; ,-t d CO CO wO 

Length of entire 
pectoral limb. 

dcicpocpciospoow^co id^pqsci ipOi^r^Hoo 
ooocbocbdoib-^F^ooi ••^ci-^wo 

'd .-(r-t.— iCl*— 11— ll-HCOCll— ll— 1 ll— ll — 1 •l—tl— IdCOUO 

Length of 4 th digit. 

o • COiOriHCOiO *CCQ0^ tOlO loo-^ Idwococico 
;\o J'^ddddci jdAid |dw |Aci Jcid^ 4 *Ho 

Length of 4 th meta- 
tarsal. 

uo : ♦ : 

rH Tft 00 O OO CO CO VT 5 CO t-H CO • 00 CO . ■'f !>• . 1 > 00 p CO 17H 

=10 CO 00 cb CO Cl Cl Cl cb Cl « : Cl Cl j ci ci • ci ci cb 

Length of pes (in 
front of tibia). 

0 . .10 

C 10 T-(ipT^vpf 7 iCCC 5 COp‘P ;Cp>7iT7HCp^ 

vO :"ih)vbcboib :»h«boci'^ 

1— 1 t . 1— 1 rH 1 

Length of os calcis. 

OOClCiOOCOOOOOvOrH tvOuCClpO 
=cb d Cl Cl Cl Cl Cl Ai d • Ah 1^ Cl Ai • 1-H Ah cb CO <b 

Length of tibia. 

>0 lO VO lO 

»OTtHcs 05 ccr-cOT-i-!tHoor-OCici«i^qovpp^pqpp(dqp 

-ci t^oot'-o^cbiAoooo-^t'ooiAcovbovbo 'iiAciwiA 

t ^ 1^ I — 1 r-H 

Length of femur. 

i-tt-OOT-HCOC 5 i-Hr-piOOQOCpcpT 7 HpcppT 7 Hpl>pcC 

-cif-cbi>coQocbt^A^O'^6ocbvbvoovo»o«hi<biA-^ood 

tH 1— < I-H 1— 1 d 

Length of pelvis. 

»o : 10 VO VO 

t^ 05 vpcii 7 Hqppoi>Opcp .l>T7H-^.7Hr-i':£)pQpr7H|;-Tt< 

^Ah « biAiot'.?bovbciaoA^o •'^vbiOib'oA^oi:ooci 

Length of ungual 
phalanx. 

vO'VO VO VO rvOvO ! : vOrO vO »0 

GO .cDvOvpvOcOvO -vpcCO -Csp .OO .t-OOCldO 

=6 jOOOOOO ;6 oAh |o6 ‘AhO IooAhAhCI 

Length of 3 rd digit. 

VO : • VO : VO : : 

r-i tosocovococo :coc5i-H to ^ooo .ocoocico 

=cb 1 Ah Cl Cl d Cl Cl J OO Ah d J Cl Cl i Cl Ah | Cl Cl O 

Length of 3 rd meta- 
carpal. 

VO VO VO • : VO : VO 

CO IC -+• 00 0 !>• 00 VO 0 0 10 1— t . 05 lO .cot- .0000005 

icbdciA^dAHAHAHcbAnAHCi -AhAh -AhAh JAHCicbooo 

Length of manus. 

O^ryHOrHpqOip-THpcOrTH IClOvOCOO -pr^ppqo 

=iA -^vo-^vbvb-^A^biocco •A^vbobcitA 

1—1 1—1 

Length of radius. 

VO VO VO VO VO 

'^coi>>'^ryHt^^t>.^oop'^a)ppopp'7Ht^dt..o 
=05 vbovoiAioo-^AHOooovb'^A^A^'A'TH'^vbcbosdAj 
l-H t-H Cl 

Length of humerus. 

VO >0 

cipi^p.^popppp’r'pcit^TyHocp.^dT^p'^p 

-o ooo(fci>f-vbA^c»MiAovo^vbvbihvbvboAHdb 5 

Angle of spine and 
axillary margin. 

qVO IvOvOvOvOvoOiOvOOvO tOO .'OO IvO-fvOOO 
“d : d Cl Cl d d Cl d Cl Cl d : ci ci : ci d : ci ci d ci co 

Breadth of scapula. 

• VO lo : 

CO .OVOOOCOi-iCOOOvOeO . 05 COOOC 5050 vOCOpO 
=iQ • Cl Cl 00 W cb Cl lO W Ah bl • Ah Cl Cl Cl An Ah Cl Cl d 

Length of scapula. 

•^dcoocod^co^covovo rpvoppi^ppco-^poo 
=ovbvb^vovbvbcbiA:bcivb -A^cbA^cbcbcbA^vooDCi^- 


Viverra 

Viverricula 

Fossa 

Genetta 

Genetta feliua 

Paradoxurus 

Heraigalea 

Nandinia 

Arctictis 

Oynogale 

Herpestes 

Herpestes vitticollis... 

Bdeogale 

Cynictis 

Crossarchus obscurus 
Crossarchus fasciatus 

Suricata 

Galidictis 

Galidia 

Hemigalidia 

Eupleres 

Cryptoprocta 

Proteles..., 

Orocuta 
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Length from front of 
lower canine to 
back of mandibular 
condyle. 

50J :ihooo :o 

Lengtli from front of 
lower canine to 
back of last lower 
molar. 

;^n'7'qo rpe- 

-:b othwoi rocT :cqcic<i(?qO'^cb 

Interorbital breadth 
at narrowest part. 

-Ah AhAhAhAhAhAhA-iAhA-IOoAiAhp^ 

Interorbital breadth. 

O P t> Tt< -T* t- C5 lO CO O lO O : CO VO 00 lo lO O t- P p C5 p P 

=oiAH.^oP<TA(AHAHAHAHi3AHAHC^ ;A-it^ArA(AHAHAHAHOici'^vbvb 

Breadth of brain- 
case. 

VO 

^l^p^pC0Ol'^^C5vOb-00vO 

= M « 0^ Cl <N O CO M Cl W O ; Cl CN (?3 Cl Cl Cl Cl cb Th W VO vb oo 

Length of each 
zygomatic arch in 
straight line. 

t>.ClTf(01000'-<ClVOCOTt^C10Cl *COOOr-<OOOvOC5COC5000vO-^ 
=cb Cl Cl Cl o « Cl Cl w Cl Cl : Ah Cl P Cl Cl cb vb vo vb 

Its breadth. 

VO 

VOCOr-OOVOVOCSCDOOt>.OOGOl>t>* >t-COO?Cb-r^t-pC1050pO 

=Ai6o6o66666Aio 66 ;ooAi6ooo6Ai6cicio^ 

Length of meso- 
pterygoid fossa. 

vO 

■^Tti^vopClCSppOClCOi-tO ;OCOVOt'Tt<OClvO'^COpP'if 
=ciA(AiAtA(AiA<AHA(AHCiAHAHAi •AHoAcoAnAiAiAiciciA'A'-^ 

Basion to ovalion. 

ClCOppp^OClOOpt-.-H^ jcDvpOS'T't^QOpppi^ppCl 

.:cb ciciciAHA<cicicicicbcicici :AiA(AiAHAHAtAiAicico4iA^vb 

From prismaxillas to 
palatine foramina. 

vO 

OOOOpOOp-rOClTf<t>OvOClCl ..-i(MpCOCir 7 H.+ q5C5VO.-(Tj^vO 

=ci A,ciAHA(A(CiciAiA(biA(AHCi ;AiAiA<AiAiA(AHAiCicivbvbA< 

Greatest length of 
palate. 

VO VO 

(nCippppt^pp^pClppppppCipt-pOpO'^pt^ 
=iA A^vbA^cbcbA^vbA<«coiA:£3A^vb'A<b'^A<:bdociooTr*i5i>.Aicici 

Its length behind 
last molars. 

VO 

t'Tj^vO-f't-CO-f^VO'^ClOCOCl^ ;OOT^^OCOCO-f»+^-fOOO— 

=o6ooo6oAi66ci6AhAi ;6AHo6666o6ciAiAtAi 

Breadth of palate. 

r-'^COvOCOb-OOCOvO'— <VOr^C100 *r-(C5COi-lOi-HC5COVOOOOCOr-i 
=?0 Cl Cl Cl Ah Ai Cl Cl Cl Cl cb Cl Cl Cl ; Cl Ai Cl Cl Cl Cl Ah Ah (b cb |A ob Ah 

. ^ 

Width of zygomata. 

VO 

p^>^Clppp .pp^T^CnT7H05VOCl?DOClCO 

xiA AAAcbcbvbvbAA’cboAvb tAoAvb-^Aibo^cbvboo® 

Basion to prce- 
maxillae. 

•^pr^PP'^p.^PPP^PPPpppJ^Clppi>':JHTfr7H00VO 
,cb cbdi6oiAoc50cbiAcbAAciiAocboo»bovb«biAAHcboAci 

-rH ^ ^ ^ 


Viverra civetta 

Viverricula 

Fossa 

Genetta 

Prionodon 

Poiana 

Paradoxurus 

Arctogale 

Hemigalea 

Nandinia 

Arctictis 

Cynogale 

Hcrpestes 

Ilerpestcs vitticoUis 

Bdeogale 

Cynictis 

Crossarchus obscurus . . . 

Rhinogale 

Suricata 

Galidictis 

Galidia 

Ilemigalidia 

Eupleres 

Cryptoprocta 

Proteles 

Hysena striata 

Hyrena brunnea 

Croeuta.. 
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Length of upper 
molar series. 

:<no5 :«po»pp«>qo i^ppop 

-coijq -oqoo'^co.— .-1 

Length of inner- 
most incisors. 


Length of outer- 
most incisors. 


Vertical extent of 
P. 1. 

,ggggfgggggggggggigggg=^gggg 

Breadth of 

^oSSSSSSSoSSoSSoSSoSSS'^SoSS 

Length of 

.ggggisgsgggggggsggggg-gggg 

Vertical extent of 

P. 2. 

,ggfgggfggggg|ggggggsggg222 

Breadth of 

^ggggigigggggggggggggsggsrs 

Length of 

,gggg|gggggggggggggggg|g2S2 

Vertical extent of 

P. 3. 

,ggggggg|gSgg|gg|g|ggg£g2Sg 

Breadth of 

,giggggiggggg|gggggg|ggg2S : 

Length of ^11' 

jggilgiggggggggggggggggssi^ 

Vertical extent of 
P. 4. 

,fg|ggg|gggggggggggggggg2gg 

Breadth of 

,g|ggg|£gg|gg|gggggggg£|SI!g 

Length of Zii: 

.ISggggggggggggggggggggSgggg 

Breadth of Mii: 

,2ig£gg§§gg£gggglgglgggg22l 

Length of 

,gggggggggglgggggggggglgggg 

Breadth of Mil- 

,ggggggggggggggggggggg§gggg 

Length of Mil 

.ggssggggggggfgggggglgggggg 

Length of upper 
canine. 



: 

:::::: 1 1 i •;; ; 

; i i : i : : : : : : i i ^ « i i M ^ ^ : 

Viverra 

Viverricula 

Genetta 

Prionodon 

Poiana 

Paradoxurus 

Arctogale 

Hemigalea 

Nandinia 

Arctictis 

Herpestes vitticollL 

Crossarchus obscur 

Khinogale 

Suricata 

Galidictis 

Galidia 

Hemigalidia 

Eupleres 

Cryptoprocta 

Hyaena striata 

Hyaena brunnea .. 
Crocuta 
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Proportion of parts of skeleton, the length from the atlas to the end of the sacrum being taken as 100. 

Femur 4- tibia 4- 
pes. 

:cpoFH':pc'i 

lb 6:> CO 00 o :4^oodociO :6i«b«r-cb 

lOiOlr-CDCOOt'-OCOt^ 

Humerus 4* radius 
4- manus. 

cocoooocoi>»'^oiip^ ;ip^q:>OC> 

sb<fiod54^bi4<oiib<fi iciibdoisdb :f4^«b4i«b 
Tti rr* cs Tfi lo iO lO o o ;ioioio<:oio ; CO lO lo r- :o 

Ungual phalanx. 

CO iooqpiOQOoo :t^C5 iiooo 

^ :4h,_i,1<4hA( |4ho -oocb jcboio^c^ci 

3rd digit. 

p :<Npp-^p ■ T* :9*^ :*PP 
lb li^ibt^ocJo ;6ot- ’Csoo :dioo jcbcbt-ciDt- 

3rd metacarpal. 

oqppCK^P'^ p :pip lop^P 

»bcbcb'4ibibibib4i^ :t-cb *. 

Manus. 

o p CO p p 'j' ' 4 ’ p p p ;ppppp 
(j^t4cboiibcbcbcb<ccs :t-^ooocb :t-ib<i5cbo 

1 — 1 I— 1 1 I— 1 T-l i-H .-H T-l 1 1 — 1 . ,-H r-l 1 — 1 (M ,-H ; 1— 1 1— 1 1— 1 Cl (M 

Radius. 

ocoiO'^^rtOo:>(MCT>cOi^iocoooci05cncopp 

ibcbd>^^cbi4pr-pc»p^oo^c:jC5r4pt4ib^ 

t— li-H(— li— li— 1— Hi— l<Mi— lC<|l-HCli— *1— lC^(Mi— IC1 (Mt-|CICI 

Humerus. 

C00050:>pC1000p^ppFHpp^’^pppP 

cb^cboci’^4HibciciOr4orH05(br4cqQb<N4H(ci 

,_,^01r-i(M(M(M(MCq(M(MCIC1<M(MClClCli-H(MOI<M 

Scapula. 

oco^cico<^pppi> :pppp'4^pcip»7H^p 
2 ^ ^ 

Tail. 

oci-HO’-iiOTHCTJTtHici'^cocip :r- : ippp'^p 

cir-r4ocicicbcbciao6icboo :oo : :6it^cN4<ib 
ooooioociosiOTtiiocsoooit^ • : •ooco'— iioco 

r-H 1— 1 I— 1 t-H I— 1 ■ I— 1 

Sacrum. 

i-HlOpppp>OrHpC1 tpppppiop^ppp 
cbt-oot^^odiOibdi |t^oo6:>6o(bc>(b^aooo 

Lumbar region. 

r*H(Mt-.Cli-HCOTjHC10'^ :pppppp^ppcnp 
C5coo4idjo4it^ibo ;T4cbc»ib6ocbciciciot> 

(M C< CO CO Cl (M CO <M Cl CO ; CO Cl Cl Cl Cl CO CO CO CO Cl i-H 

Dorsal region. 

p p p p Cl 00 t-i ^ (^pppp'^ p 

cbcbibrrcbibcb4icbcs :4:'pQ‘b cir-oovbi>oib 
CO CO CO CO TJH CO CO CO ; CO 4^ -ctH TfH CO CO CO CO 

Cervical region. 

QOTficoiocicoiooocoo rcicooocot-uoooippp 
ibt^ibcbibdoo:>6o<i50 :ib(^ci6i*4ociCiTlicii.^ 
ddddcidi-ii-HCici ;Cidi-Hi-iddi-Hddcod 


Viverra 

Viverricula 

Genetta 

Genetta 

Paradoxurus 

Hemigalea 

Nandinia 

Arctictis 

Oynogale 

Herpestes vitticollis 

Bdeogale 

Oynietis 

Crossarchus obscurus 

Crossarchus fasciatus 

Suricata 

Galidictis 

Galidia 

Hemigalidia 

Eupleres 

Oryptoprocta 

Proteles 

Crocuta 
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Length of 

TttOOOO T-l^kOC^COOO CpF-^-^lOipoO 


Length of 

p p ppp^pp (N P p P P 

Proportion of parts of skeleton, the length from the atlas to the end of the sacrum being taken as 100. 

Postorbital breadth. 

0^-HTt< pT^dpOOpt- ^ ^ ^ 

oo o lb o-^ibo^-^ o lb 05 lb lb o CO 

Interorbital breadth. 

oO'-^Hio i-Hi>-^pT^p i>p T^^pppppp-^ 

<h CO ib'^ibib’^o t^cb«bi>’^ibTro 

Breadth of brain- 
case. 

050i>- j^copppiTi pppppoipp 

ibt-C5 65oboood5A( wdiAiAiGsdot^os 

T—l >-H 1— t 1—1 1—1 1—1 1-H 

Breadth of zygo- 
mata. 

J>.C500 1-H1-HC50000 OOiT* ■'^pOOOpOOr^p 

j^cbib'^oib cb 1 ^ oD i> «b o cb 

1— 11— ll— 1 1 -Hi-Hi— li— li— li— t 1— li— 1 Oil— ti— li— li-Hi— li— 1(M 

Basion to ovalion. 

i-iOO pppppp t-p pppr^-^ppp 

lb o i>- iiiot-cboo oo lb i> 03 lb iQ «b 

Breadth of palate. 

05 010 -'^^OSCDCI'^OO COCO OppiTHOt^pP 

iboc5 cbot-oibd: oooo oooooooibot-di 

Length of palate. 

1005*^ pp-i^ppppl^p pppppppi^ 

Ai O ^ 

Cranial length. 

liHlr^OS 05lOi-H05lOi005-+iiO (Mi0t-‘'^0105t;-p 

01 (M Cl Cl (M Cl Cl Cl Cl Cl Cl Cl d Cl Cl (M Cl Cl Cl Cl 

Fourth metatarsal. 

i-H05 00 C005000I>Op ;^p 

do ob o 05 o 05 do o irHobdodob 

Os calcis. 

OOClOOOspoCli-tdO •COpiT^iTip 

lb ?b o lb 1^^ o *0005^0 -cbibdDodc 

Pes. 

cocoio'^^popppp jppdpp Ippppd 
odocbi?^65^cid5C5ib •-^t^cubibib ’iboo-^dc 
i-tr-Hdi-ti-Hi-HCli-li-HCl Id Cl Cl dd IClddCli-H 

Tibia. 

O CO liC 1-H 1-H 1-1 CO 00 O <M 1> 05 1-1 '-^lOppp 

oo5dccbcbcbib'^dib'b‘i*<^*^t^^ •dow'^po 

di-HddCidddddCiddcicid iddcidci 

Femur. 

coi-iioo^05oot~coo5cor*tcoddt>i>ddC5dp'^ 

d50^d'^'i?»b«bibibdo'^cbib<i'ibiboddo<iio 

i-H d d d Cl d d d Cl d d Cl Cl Cl d d d d d Cl d Cl 

Pelvis (length). 

1>-O00’^'^'^dl>l>^ jlr-COlCrt^COpiTip'^p'^ 

dododoi>odbodQi^ iodci-tdot^odbAt-^ 

r-tl-HrHrHdi-'dddd IrHdClCldi-tddi-ldrH 


Viverra 

Viverricula 

Genetta 

Genetta 

Paradoxurus 

Hemigalea 

Nandinia 

Arctictis 

Cynogale 

Herpestes 

Bdeogale 

Cynictis 

Crossarchua obscurua . 
Orossarchus faaciatua . 

Suricata 

Galidictia 

Galidia 

Hemigalidia 

Euplerea 

Cryptoprocta 

Protelea 

Orocuta 


Proportions of the skull and teeth, the length from basion to front of prsemaxillae being taken as 100, 
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Basion to ovation. 

OO O (M iO lO 1>- O r- 1 ?p W lip O ^ Cp 1^ W «p 50 '7' 

W M O Cl «b O CO O 50 W C5 ch 50 to ^ Cl cp 

M Cl M ^ ^ Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl Cl ^ Cl CO (M Cl Cl Cl Cl Cl Cl 

Breadth of 

l^p Cl tpi^TH^CS^PP^p^tp 
ob 00 o Cl Cl w 50 Cl o 

o copOCioO'+pppp'?!!:- ; 

tb oPtbtbPcbtbPPPcot^ ; 

Length of ?ii: 

CiOOClCloppCiODpcpcp 

ibo^bocbi^vbcbcbo'^i:-. 

p p p p d p p Pt^ p p p p 

50 cb P< lb tb do 50 tb tb 1 ^ d o o o 

Breadth of 

l>.pipClT-i(^ippO 0 ppp 

ii)0ii50'^oi>cbcooihi> 

Cl pr-ipppppp^H 

!>• ^cbi>odo5btbcio 

rti 0 00 
do 0 do 

Length of 

r-H-fOC55pC0ipp005ppqQ 

T^cboocsdocsr-'^ocitot'. 

o 

O A O ^ do W Ci 50 O 

'^p 

0^0 

Breadth of 

l>'Q0Ol>tp<^ppp5ppp 

o ppppppppp 

o o !>• r- o 05 o C 5 sb 

C5 

0 tb Ah 

Length of Mil' 

ClCO^t'»t'7-<pppp5pCl 

ib'^tboocicbtbcbvbTt^'+tb 

^ 50 p d p 71 p T^p 

•^'^tbib'^ib'^tbci 

-f t-OO 
Cl Cl Ah 

Breadth of 

CiO'-ft- 1 Icocitpp • • 
locbtocb : :>^ci'«fci : ; 

50 p50Clpp7ipp i 

^ CD t> 50 r* tb tb 00 : 

1 1 1 

Length (antero- 
posterior) of 

O'^OOCl • •ClOipCp 
Cl Cl : : 50 Cl : to 

1 ^. i-H 0 t-to d : 

Cl do5odocbcbT^dooo : 


Length of inner- 
most incisor. 

i>,i:c<:otoi>-»— (i>.CiCi jcop 

cb 50 cb 00 «N 00 icici 

-t* t.-Ot-dp'^t^'^pd'^T^'^ 

Tt<ifo5btb5bdo5bci^ddoTjiTji 

Length of outer- 
most incisor. 

doocit^i-ipooptp -tpcp 
tb 50 50 to 5b •00'^ 

c05Odp5O7<pdppppp 

5b'^50i>’C5ibib5bi>ci^t^05 

Length of upper 
canine. 

'tOOi-HClr^ppqOtpj^ClTH 
Cl Cl 00 tb Pi Cl Cl 50 

00 dt^tOt>-t^t>. 7 Hpp^ppd 
do ^ ^ ^ ^ ^ 

Narrowest post- 
orbital breadth. 

T— I’-hClt-COCOCiCOOOOtCli-HCO COOt00005r-it->-HO'+'C5^l>* 

Interorbital breadth. 

OOtOr^Ttir-iClt^COOJ>.OCld (pOtp 007 Htp^ 7 ^QpT 7 <ppp 

i>ibiP(bc5i>c»aD0505bP^oci ipoociopj^ib(bd 

r-i ^ ^ rH ,-H Cl Cl >-H r-H Cl Cl d Cl Cl Cl Cl Cl rH Cl -H Cl Cl Cl 

Breadth of brain- 
case. 

CC'^dl'-C50500'50dOC0'^t>-00 '^tpi^Opt^CipCl^pCOpp 

^5bo5bPtb5b5btbdociciibdo 

C1 00 00 50 50 50 5'0 00 00 00 50 00 50 00 ^-r00tOT*<Tt<Tti'7i00dClC15O 

Breadth of meso- 
pterjgoid fossa. 

i-ici':c;pcia)»-<p»-icpppj^t- i-icitptpdop'f'tpi^ppip 
fPiPiPosoiPotbcbciCiiPPir- PtdsciOfPciocbooo^oo 

^ t-HCI rHr-irH^i— I i— tr-i r-{ ^ 

Length of meso- 
pterygoid fossa. 

0i'^Ol>P^'^00r7((pQppT7Hr;H q0p^dtpClTtH"^pT7«pp7< 

tPf-<bc»c»c»oP^ooPiib'^'^rH tbdcodciiPcbGi-PiPcidcb 

Cl »-HrH Cl ,-Hr-lr-l.-HCli-HrH,-(d— ’--Hdr-I 

Length of palate. 

t-':o.-iOoocoO'<fooo--i50'<nooototodi--('?<topppdJ>'iri-H 

ooot'.oo«brPootbc50’^?bPicitbPicboc5o5boTPciciocco 

tOiOtOtOtO'^tOtOtO'T'tOtOtOCOOtOOtOtO-^TtHtOtOtOtOtOtOtO 

Length of palate 
behind molars. 

d'^Ti^pi^p5pqptpp^C15pp tj^pippqo<X)pT 7 (dqO'^pCi 
tb tb »b lb C5 pi pi Tt< d tb tb w • ci o r- o P* «b tb ib ib o tb P o 

Breadth of palate. 

5CC5ddOt0r7ii>.'^O'-i'^cir-( Jpcii^oocidi^Qpwsoppp 
i>5btbPtbcboci<»<»iboodbP •cb5b(»'i>cioc«oc53oPoo5b 
d Cl Cl CO Cl Cl CO Cl Cl Cl Cl ^ d 50 : CO Cl d 50 CO 50 Cl CO Cl 50 CO ^ 

Breadth of zygo- 
mata. 

'^OO'^Ot-ClClTti-tilOCiOOOO'^ 

PPd>PcicbPt-.5bdoooPciP :coooo<br»5b6itbooPP5bP 

tOiO'^iOiOtOCOiOtOtOtOtOtO'# .^OOiOOOOl'-tO'^OOt-OOOO 


Viverra 

Viverricula 

Fossa 

Genetta 

Prionodon 

Poiana 

Paradoxurus 

Arctogale 

Hemigalea 

Nandinia 

Arctictis 

Cynogale 

TTernestfis 

Herpestes vitticollis 

Bdeogale 

Cynictis 

Crossarchus obscurus 

Rhinogale 

Suricata 

Galidictis 

Galidia 

Hemigalidia 

Eupleres 

Crvptoprocta 

Pro teles 

Hyaena striata 

Hyaena brunnea 

Crocuta 
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Extreme length of skull being taken as 100 , 
length ; — 

Proportion borne by the pelvic 
limb (femur, tibia, and pes) 
to the entire pectoral limb, 
taken as 100. 


From front of lower canine 
to back of last lower | 
molar. 

From front of lower canine 
to back of condyle. 

Upper molar series. 

Viverra 

46'2 

70-8 

34*3 

127*9 

Viverricula 

43'3 

68-6 

31*3 

136*4 

Fossa 

48-3 

; 73-6 

38*4 

1290 





r 132*5 

Genetta 

437 

: 687 

33*7 

■1 or 





[ 127*0 

Prionodon 

40-2 

68-0 

30*6 


Poiana 





Paradoxurus 

45-1 

78*4 

34-4 

123*6 

Aretogalo 

41-5 

77*2 

287 


TTftTnignlfia , 




123*2 

Nandmia 

63-6 

74-6 

34*6 

136*6 

Arctictis 

36-6 

72*6 

22*2 

1120 

Oynogale 

50-8 

74-6 

39*4 

123*9 

TTprpftstps 




131*6 

Herpestes vitticoUis 

45-5 

71*1 

33*3 

118*6 

Pdflngalft 





Oynictis 

47*6 

68*2 

30*1 

125*3 

Orossarchus obscurus 

41-5 

59*2 

27*6 

• 123*6 

Phinogale 





Suricata 

43*8 

73*6 

29*8 

120*2 

Ghilidictis 

43*3 

70-9 

27*4 

136*3 

Galidia 

465 

68*9 



Hemigalidia 

42-4 

66*6 

25*7 

129-3 

Eupleres 

44*1 

72*7 

37*6 

123-4 

Cryptoprocta 

42-1 

73*6 

31*5 

127*9 

Proteles 

24-6 

66*4 

14*9 

104*8 

TTyflftna Rtriata 



34*8 


TTyffiiia brnnnea . , 





fJrnniita 




94*4 







Proportions of the skull and teeth, the line from the basion to the ovalion being taken as 100. 
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Breadth of ^ 


J— 4r— li— 1 Ir— ((Ml— IrHrH 


'^ppppppHf740<M'^pOi 
(MClCl(M(MrHr-lr-t rH (MCO 


Length of 


pt^pp»y^-^ip7Hpp»7<<^ 

»ht^(»AaD(35t'cbo^i>-o 

CM(M(M<M(MM(M(-hCO(Mi-hCO 


w^»(3500<MU:)0^0(Miir3COCl(X5r 


Breadth of — • 


i-i(3air:ocii>.ioOt7<p>ppp 


O (M lO O <M p 17 < 1-H 
<bpH(i)Ai'^tHC5(MF^T^T»< :^i>-c3o 
OCOC1COOC<1(M(M1-I(M •CO'^t<CO 


Length of 


'^'^r:H,-HipPpt>PPp(^ 


00 O >0 rji Tji ip ^ ;ppr 

(M o ?b t> rH :ci)ii>r: 
Tt^ Tfi (M (?0 TT1 CO (M ;OI>t 


Breadth of MJ:* 


ip(Mpcopippi>*oooto oo»ppipipc^ppp»p :poip 

0(30(^ocbibco6(MOo<±)6i 

■^(MCOCO(M(Mt}^(MCO(M<M(M Tf(^3COCOiOCOCOCO>— i(M ;C1(M 


Length of Mil* 


ppoop>oi>pfHpptHp pi^pp(Mpppoip :iHpi> 

rH^cb-^C1.HC5<»»0^£^<M C^CXJtOrHt^t^tblCClO T-HOCllb 


Breadth of brain- 
case. 


CDCOfHV01^eOip»pOp>ppOpOp>Hp»pptH^(MI>»p^l> 

ibt>*^(»(?3»hM'^ihioa3i^co<©»boooeb<ii>b(fi(fii)N6o<i30 

t-ii--uO<M-^COCO^^'^ClCO(?Q«Ot^OOCOOt^iC'^l>*-»TiOCM(MiO 


Breadth of zygo- 
mata. 


p<M(M>pr-pppoppt*»Hppppp^<M'^(^^ppp 
(30i^-^vb^rHihcb^O'^65‘^oo650i^cbt^f-0'4'(i)cicbib»H 
MC'1 G^'^<N(M(Mi-h<M(MCOCOCO 


5 O 't' " 

. - 5 <M CO (M C 
1 (M (M Cl (M G 


From prsemaxillie 
to palatine fora- 
mina. 


»C5Cl<MI>COCOOOOOaOiOtH^I^OptHpr-ipipp\pppip 

^(3DibiO'^oiooo‘h(M»h^-^cbododo(jorHcoiopi^coj^o 

(»t>.OiOOQOQ0001>*COQOvC)iCOeOOOt>>-'»OCOXr-OOOr-i,-i(X) 


Breadth of palate. 


OCOiOOiOOOiOOOOt'-t-COTf(OiOOSppp<Mpt>»p'>^'^ 
- ■"05(i5oioo'^o^oi>^co»H6arH(b>t^(iio<Mo^ih(i>c3 
— • O'^O(MOOt-OC0C0tM(M<3ii-',-iOJt:^ClO‘O00^ 


lO c 

r-H O C 


Length of palate. 


S'C 

^ M C 
O O GO 

> 


I 

o 

C.2 
® E 
iiPn 


illUlllliillillp 


^ § 

<a a 


2 2-^ 

a C :3 

llo 
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Myology. 

The muscles of the Felidcs have, as every one knows, been most 
perfectly illustrated and described, with his peculiar nomenclature, 
by Straus-Dhrckheim in bis splendid work ‘ Le Chat/ The mus- 
cles of the Cat have also been shortly described under their com- 
monly known names, and partly illustrated from fresh dissections, 
by me The muscles of various Felidce, of the Genet, and of the 
Hysena have been figured in Cuvier’s magnificent *Recueil des 
Planches.’ The muscles of the Civet have been described by Prof. 
Macalister^ and by Messrs. Young® and Davis'*, and those of Oo- 
cuta by Dr. Watson 

With these references, I shall content myself with shortly noticing 
the myological conditions which I have observed in the specimen of 
Genetta tigrina dissected by me, pointing out their resemblances and 
differences from those found by me in the Cat, by Prof. Macalister 
in the Civet, and by Dr. Watson in Grocuta, 

Muscles of the Pectoral Limb, 

Pectoralis, — I found this in the Genet to be as in the Cat, save that 
one muscular mass corresponds with what I have described ® as the 
1st, 2nd, and 5th parts of the pectoraliSj while the part which 
seems to represent the Cat’s 2iid portion extends three fourths down 
the humerus. What corresponds to the 4th part of the Cat’s pec- 
toral is here inserted into the head of the humerus around the ten- 
don of the biceps, and (mainly) on the greater tuberosity. 

In Crocuta the pectoral is inserted into the whole length of the 
humerus from the bicipital groove to the elbow, and is divisible into 
a superficial and a deep stratum. 

The rectus abdominis extends the whole length of the sternum ; 
and there are (as in the Civet) seven tendinous inscriptions. 

The scaleni are as in the Cat, except that the longer one reaches 
from the 5th to the 8th rib ; from the 3rd to the 6th in the Civet. 
There are but two scaleni in Crocuta^ but there are three in Hycena 
brunnea and the Civet. 

The subclavius is represented by a small muscle which goes from 
the first rib to the rudimentary clavicle, as also in the Civet. 

The trapezius has the same general conditions as it has in the 
Cat Its anterior part is very small in the Hyaenas ®. 

The cephalO‘humeral is as in the Cat, as it is also probably in the 
Civets and Hyaenas. In the latter it is of enormous strength 

^ Journ. of Anat. and Phys. vol. xiv. (1879) p. 166, 

^ Ibid. vol. ii. p. 205. 

^ See ‘The Cat’ (John Murray, 1881), chap. v. 

^ Proc. Roy. Irish Acad, n. a. vol. i. 1869-74, p. 506. 

® P. Z. S. 1879, p. 79, pis. V. & vi. Some myological notes as to Hycsna 
hrunnea have also been published by Dr. Murie in Trans. Zool. Soc. vii. p. 509. 

6 ‘The Oat,’ p. 145. 

Prof. Macalister reckons as part of the trapezius what I and Dr. Watson 
consider to be the cephalo-humeral (or levator humeri). 

® “ Opposite the last two cervical spines.” 

^ Trans. Zool. Soc. vol. vii. p. 510. 
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The rhmnhoideus arises (as in the Civet) from the 3rd cervical to 
the 4th dorsal vertebra ; in Crocuta from the 6th cervical to the 4th 
dorsal. There is no rhomboideus capitis^ thus differing from the 
Cat aud agreeing with Crocuta^ though, according to Meckel, there 
is one in llycena striata. 

The serratus magnus arises in the Cat from the first ten ribs, iu 
the Genet from the first nine, in Crocuta from the first eight, aud 
in the Civet from the first seven or eight. 

The levator anguli scapulce arises in the Cat from the last five 
cervical vertebrae, in the Genet and Civet from the last four in 
Crocuta from the last five cervical and first dorsal vertebrae. It is 
enormously thick in the Hyaenas. 

The levator claviculce is as in the Cat ; also in Crocuta 

The latissimus dorsi I found to arise as in the Cat ; while in the 
Civet it extends from the 5th dorsal to the 3rd lumbar vertebra. 
In the Hyaenas it arises from the posterior eleven dorsal spines and 
the lumbar aponeurosis. 

There is but one dorso-epitrochlear y which corresponds to my 
internal dorso-epitrochlear of the Cat. There is but one iu the Civet 
aud Hyaenas. 

The deltoid^ infraspinatus^ and teres minor are as in the Cat. 

The suhscapulnris and infraspinatus are as in the Cat. The 
supraspinatus only differs from that of the Cat in that, as in the 
Civet, it is obscurely separable into two portions, and in that it pro- 
jects less beyond the margin of the bone of the scapula. 

The teres major in the Genet, Civet, and Hyaenas is inserted into 
the tendon of the latissimus dorsi, rather than into the humerus in 
common with it as in the Cat. 

The triceps of the Genet is substantially like that of the Cat, ex- 
cept that its fifth head of origin extends higher up the humerus. 
In Crocuta and Viverra civetta there are but four heads. 

The anconeus is like that of the Cat, except that it is not larger 
than is the fifth head of the triceps. There is a short flat anconeus 
in Crocuta. 

The biceps in the Genet (as in the Civet, the Cat, and the 
Hysenas) arises by a single head from the margin of the glenoid 
surface, and is inserted into the tubercle of the radius. 

The coracobrachialis is as in the Cat, save that it (as also in the 
Civet) partly unites with the tendon of the latissimus dorsi and ad- 
jacent part of the triceps. It is also single in the Hyaenas. 

The brachialis anticus is as in the Cat, Civet, and Hyaenas. 

The supinator longus arises much lower down the humerus than 
in the Cat. It is inserted into the radius, but sends (as also in the 
Civet) a slip to the dorsal carpal ligament. It is absent in the 
Hyaenas, or only represented by a tendinous vestige In Hemi- 

1 Mr. Young says from the last sis (Journ. of Anat. & Pbys. vol. xiv. 
p. 169). 

2 Also in the Ichneumon, where it is said by Meckel (Anat. Comp. vol. vi. 
p. 238) to perforate the trapezius. 

P. Z. S. 1879, p. 98. 
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galea it is inserted into the large plate-like process of the radius, 
before described (fig. 2). 

The extensores carpi radiates longior et hrevior and the supinator 
hrevis are as in the Cat and Civet. 

The extensor communis digitorum supplies the four outer digits 
in the Hysenas and Civet, as in the Genet and Cat. 

The extensor minimi digiti is substantially as in the Cat, and sup- 
plies the 3rd, 4th, and 5th digits in the Civet, but in the Hyaenas it 
only goes to the 4th and 5th 

The extensor longus ulnaris is as in the Cat. 

The extensor ossis metacarpi pollicis is as in the Cat, save that its 
origin extends up inside the olecranon. It is recorded as arising 
from the olecranon in the Civet (but not in the Hyaenas), and as 
inserted into a sesamoid at the base of the first metacarpal according 
to Macalister ", and exclusively into the metacarpal of the pollex ac- 
cording to Mr. Young. 

The extensores indicis et seeundii internodii pollicis are as in the 
Cat, save that their origin does not extend up to the olecranon. 
The extensor s, z. pollicis is wanting in the Hyaenas, but present 
in the Civet, where it goes to the pollex and index. 

The pronator teres is as in the Cat. In the Civet its insertion 
extends down to the lower end of the radius. It is shorter and 
more slender, relatively, in the Hyaenas. In Hemigalea it is inserted 
into the singular plate-like process of the radius. 

The palmaris longus is inserted into the palmar fascia, as in the 
Cat and Hyaenas. In the Civet it is said to be large (more or less 
double) and inserted into the pisiforme. It is much united with the 
muscle next to be noticed in Hyaenas and in the Cat. 

The Jlexor sublimis digitorum is not blended with the palmaris 
longus, but is very small, and takes origin from part of the tendon 
of the flexor profundus^ as also in the Civet. It goes to the four 
outer digits ; and in Grocuta (where it seems yet more completely 
blended with the flexor profundus) it goes to the three middle digits ^ 
the fifth being supplied by a minute separate muscle ^ ; as also in the 
Civet, which Mr. Young {Lc. p. 172) compares with my and Muriels 
‘‘flexor brevis manus** of Hyrax^. 

The flexor profundus digitorum arises by five bellies, three from 
the condyle, one from the radius (as in the Cat), and one from the 
ulna. It has four origins in the Civet — 1 . condylo-ulnar, 2. condylo- 
radial, 3. radial, and 4. ulnar. 

The flexor carpi ulnaris is as in the Cat, except that the two 
heads soon unite to form one belly. In the Civet the muscle is 
double, one part arising from the condyle and one from the olecra- 

^ Also ia the Genet in CuTier’s Planches, pi. 126. fig, le'; and intheHyeena, 
see pi. 129. fig. 1 e'. 

* Proc. Roy. Irish Acad. yol. i. 1869-74, p. 509. 

3 P.Z.S. 1879, p. 99. 

* In HycBna striata the accessory slips are altogether tendinous. 

® It arises in the Civet from the annular ligament, pisiforme, and tendon of 
palmaris longus. See also Cuvier’s ‘ Planches,’ pi. 126. fig. 2, #c, c. 
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non ; both are inserted into the pisiforme. In Hycsna striata and 
Crocuta it only arises from the inner condyle of the humerus. 

The flexor carpi radialis is as in the Cat. 

The pronator quadratus extends for about the lowest third of the 
length of the bones of the forearm (instead of half their length, as 
in the Cat), It extends for about the lowest quarter in the Civet, 
or a little more ^ In Hyaena striata it is large ; and in Crocuta it 
extends up the whole length of the bones of the forearm. It is very 
large in Hemigalea, and is inserted into the plate-like process of the 
radios. 

The lumbricales in the Genet are as in the Cat. In the Civet 
there are sometimes but three though there are f onx \n Uycdna 
and Crocuta, 

The flexor brevis pollicis arises by two heads in the Civet, and 
there is an opponens. There are no muscles furnished to the rudi- 
mentary pollex of the Hycenince. 

The abductor pollicis arises in the Civet from the ulnar ossicle, 
and has a long tendon. 

The abductor minimi digiti arises from the annular ligament and 
pisiform bone in the Civet, and it exists also in Crocuta, A second 
abductor arises in the Civet from inside the fifth metacarpal, and is 
inserted into the ulnar sesamoid of the fifth digit. There is also a 
second flexor brevis minimi digiti arising from the unciforme, and 
inserted beside the muscle previously mentioned. 

The interossei in the Civet are said to be ^ as follows : — First, a 
(carpally arising) adductor indicis ; secondly, a metacarpal adductor 
indicis ; then an adductor annularis ; fourthly, an adductor minimi 
digiti : the foregoing are palmar interossei. The dorsal interossei 
are : — First, an abductor indicis ; secondly, an abductor medii digiti ; 
thirdly, an adductor medii digiti ; fourthly an adductor annularis : 
these are ail bicipital except the third. 

In Crocuta Dr. Watson says^: — “A deep set of interossei com- 
prises eight fleshy bundles arranged in pairs, two to each metacarpal.’^ 
“ In addition to these paired muscles are two single ones (palmar 
interossei). These arise together from the bases of the third and 
fourth metacarpals. They are distributed to the middle and outer- 
most digits respectively.” 

Muscles of the Pelvic Limb, 

The gluteus maximus^ gluteus medius, gluteus minimuSy tensor 
vaginae femoris, and biceps femoris are as in the Cat. 

The accessory biceps or tenuissimus is in the Genet as in the 
Cat except that it is slightly connected with the semitendinosus. 
In the Civet also it receives a slip, at its insertion, from the semi- 

' Mr. Young says “lower third” {1. c. p, 171), 

^ Mr, Young (L c, p. 172) found four. 

^ Macalister, Proc. Roy. Irish Acad. vol. i. (1869-74) p, 610. 

" P.Z.S. 1879, p. 100. 

5 Cuvier says it only goes to the femur (Lemons d’Anat. Comp. i. p. 520). 
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tendinosus. In the Hy(Bna it descends at least to the middle of the 
leg ^ ; Dr. Watson says to the os calcis in Crocuta, 

The semitendinosus of the Genet (as also the Civet) has a delicate 
head, which arises from the third caudal vertebra at the hinder end 
of the caudal origin of the gluteus maximus, with which it is con- 
terminous. This head joins the other part of the semitendinosus 
about one third down the femur, and becomes slightly connected with 
the tenuissimus. It is inserted as in the Cat, but the upper tendon 
of its insertion is not so distinct. This muscle has no caudal origin 
in Crocuta. 

The semimembranosus is in the Genet quite as in the Cat, save that 
its two parts are more separate — separate for nearly the whole length 
of the muscle. The part from the ramus of the ischium goes to the 
femur j that from its tuberosity to the tibia. In Crocuta it is 
quite inseparable from the adductor magnus. 

Agitator caudce. — This muscle, which I did not observe in the Cat, 
arises in the Civet from the first and second caudal vertebrae, and is 
inserted into the back of the femur. In the Genet its origin blends 
with the hinder end of the caudal origin of the gluteus maximus. 
It is crossed by the sciatic nerve and goes to the lower third of the 
femur (rather behind its outer margin), and extends down almost to 
the external condyle. 

In the Genet and Civet there is a special sphincter of the scent- 
glands. 

The sartorius is double in the Genet and, sometimes at least, in 
the Civet^. One part arises from above and behind the anterior 
superior spine of the ilium and goes to the patella ; the other part 
springs from below the first part, and is lost in the fascia on the 
inner side of the knee. It is also double in Crocuta. 

The peetineus in the Genet is as in the Cat. It is large and 
double at its insertion in the Civet In Crocuta it goes from the 
ilio-pectineal Hue to the middle of the linea aspera. 

The adductor mass of the Genet is substantially similar to that 
of the Cat, though, as in the Civet, it may be divided into three parts. 
One of these, the adductor primus, is attached to the semimem- 
branosus **. Another, the adductor secundus, is very wide and short 
and is separable into two layers. The third part, or adductor 
longus, is attached halfway down the femur. In Crocuta there are two 
adductor muscles, which both arise from the pubic arch, and which 
are inserted, respectively, one into the internal condyle and internal 
tuberosity of femur, and the other into the whole length of the 
linea aspera and into the internal branch of its lower bifurcation. 

The quadriceps extensor of the Genet is as in the Cat, save that 
the crureus takes origin along the whole length of the femur, up 
to the neck of that bone. The crureus is not differentiated in Cro- 
cuta, and the vasti are hardly separable. 

^ Cuvier’s ‘Planches/^. 131. 

^ Mr. Young, 1. c. p. 174, describes it as single. 

3 P. Z. S. 1879, p. 102. 

* Not so in the Civet (Young, 1. c. p. 174). 


497 


1882.] PROF. ST, -GEORGE MIVART ON THE JELUROIDEA. 

The psoas magmts and iliacus are as in the Cat. 

The psoas parvus arises from the third, fourth, and fifth lumhar 
vertebrae, and (as in the Civet) is inserted into the pelvis by a very 
strong tendon. 

The pyriformisy gemelliy quadratus lumhorumy quadratus femoriSy 
and the obturators are as in the Cat. 

A muscle which I did not notice in the Cat exists in the Civet : it 
arises in front of and below a very distinct antero-posterior ridge on 
the dorsum of the ilium. It is called gluteus quartus by Professor 
Macalister. 

Another muscle, which answers to my gluteus quartus in the Cat, 
is similarly conditioned to that of the Cat, both in Genetta and 
Viverra. It also exists in Crocuta, This muscle is called gluteus 
quintus by Professor Macalister. 

The plantaris arises, in the Genet, only from the external condyle 
of the femur and the adjacent sesamoid bone, and is (as also in the 
Civet) only slightly united with the external head of the gastro- 
cnemius. It is inserted as usual. 

The gastrocnemius of the Genet has only three heads of origin — 
one from each femoral condyle and adjacent sesamoid, and one 
(mainly aponeurotic at its origin) from the fibula. There is no 
origin from the ligamentum patellae. The insertion is as usual. 

The soleus of the Civet is like that of the Cat. In the Genet it 
takes origin from the upper half of the fibula. Its insertion is as 
usual. It is wanting in Hycena striata and in Crocuta. 

The popliteus and tibialis anticus are both as in the Cat, and 
the same is the case with the Civet. In Crocuta it is double half- 
way down, the tendon of one part being inserted into the entocunei- 
forme, and that of the other into the rudimentary metatarsal of the 
hallux. 

The extensor longus digitorum of the Genet is like that of the 
Cat. In the Civet it gives origin to two main tendons, which sub- 
divide to supply the four outer digits, the details of the subdivision 
varying in diflferent individuals. In Hycena striata the muscle 
divides into two bellies and gives off five tendons. In Crocuta it 
seems to be single, and is said to give off no tendon to the digitus 
minimus. 

The extensor longus hallucis is absent in Crocuta and in the Cat. 
In the Civet it is slender, arises from the upper half of the margin 
of the fibula, and goes to the hallux only. In the Genet it is also 
slender and has a similar origin, but appears to end distally in an 
aponeurotic expansion extending dorsally on the hallux and index. 

The peroneus longus in the Civet and Genet is inserted into the 
fifth metatarsal as well as into the first metatarsal. In Crocuta 
and Hycena striata it is inserted into the fifth metatarsal only. 

The peroneus brevis and peroneus quiniti digiti are as in the 
Cat. The tatter is w^anting in Crocuta y but the former has two tendons. 

The extensor brevis digitorum of the Genet and Civet is much as 
in the Cat, but ends distally in an aponeurotic expansion rather 
than in quite distinct tendons. It goes to the four outer or to the four 
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inner digits. In Hycena and Crocuta it only goes to the second, 
third, and fourth digits. 

The tibialis posticus is as in the Cat. 

The flexor longus digitorum and flexor hallucis of the Genet are 
like those of the Cat, save that a small tendon is sent to the 
hallux. There is no such tendon in the Hycenince. 

The flexor brevis digitorum is in the Genet as in the Cat, save 
that it is not divided into four bellies side by side, but is in one 
mass \ In Crocuta ^ it is confined to the sole of the foot, and is 
represented solely by a tendon, there being no muscular belly. In 
H. striata (according to Meckel) it is a prolongation of the tendon 
of the plantaris with additional muscular fibres from the fourth 
metatarsal. In the Civet it seems to be similar, except that the 
additional muscular fibres are derived from the os calcis. 

The accessorius of the Genet (and apparently of the Civet) is 
very unlike the muscle described by me under this name in the Cat 
It arises from the outer side of the os calcis, and ends in a strong 
tendon which joins obliquely the tendon of the deep flexors pre- 
viously noticed. In Crocuta it is very small and slender, with a 
similar origin and insertion. 

In the Genet, Civet, and Crocuta there are but three lumbricales, 
which take origin from the surface of the conjoined deep flexor 
tendons. 

Dr. Watson and Mr. Young remark^ of X\\q Hycenince i — ^“The 
enormous development of the muscles of the neck and fore quarters, 
together with minor points already referred to, serve at once to 
associate ” Crocuta with the other Hyaenas, and to separate them 
“ from the remaining groups of the iEluroidea.’^ Doubtless also, as 
these authors remark, the external form and skeleton of Proteles 
indicate that its muscular system does not dilfer materially from that 
common to Uycena and Crocuta, 


Splanchnology. 

Tongue, 

The tongue in the Felidce is provided with circumvallate papillce 
disposed in two rows converging posteriorly, there being sometimes as 
many as six in each row. Behind these is a group of very large, soft, 
and pointed flattened papillce. Fungiform papillcB are little conspi- 
cuous, but are scattered over the organ, especially at the sides of the 
anterior part. conical papillce\\B.yQy at the anterior fourth of the 
dorsal surface, that well-known hard and horny character which 
gives a rasp-like character to the tongue of even small Cats, while in 
the large species these papillai are like claws and are veritable 
spines. 

Comparing the tongue of the Civet ® with that of a feline animal ®, 

' See Cuvier’s ‘ Planches,’ pi. 128. fig. 4y. ^ P. Z. S. 1879, p. 104. 

3 ‘ The Cat,’ p. 161. P. Z. S. 1879, p. 106. 

6 E. g., the specimen No. 1513 d, Coll, of Surgeons. 

* E.g.^ that of the Caracal, No. 1513 c, Coll, of Surgeous. 
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we find the tongue of the former to be relatively longer, more slender, 
and more pointed anteriorly. The froenum is attached for nearly two 
thirds the tongue’s length instead of only for about half. The lytta 
is about as much developed, relatively, as in the Cat. The fungiform 
papillcB are scattered pretty equally over the greater part of the 
dorsum of the tongue, but are absent from a narrow elongated tract in 
the middle of its dorsum. There are only three circumvallate papillcs, 
one in the middle, and one on each side of it, a very little in advance, 
so that they form together an extremely obtuse angle open forwards. 


Fig. 3. 
A. 



A. Tongue of the Civet: c, conical papillae; /, fungiform papillae; c.v, circnm- 

vallate papillae. 

B. Tongue of the Glenet : /, free fold of mucous membrane. 


Each circumvallate papilla is large, with from 9 to 12 small 
papilliB on its surface. The conical papilla are not horny ^ but are 
simply short conical processes scattered over the dorsum of the 
tongue, being longest on its middle towards the apex and also at its 
sides. There is no conspicuous patch of specially modified papillae 
towards the anterior part of the dorsum. The flattened papillce are 
very small, close-set, and inconspicuous compared with those of 
Felis ; they are scarcely larger than the conical papillae. 

' They are oaid by Daubenton (Buffon, Hist. Nat. tome ix. pp. 322 & 337) 
to be much more conspicuous in the Zibet than in the Oivet. 
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In the Genet the flattened papillae are larger, relatively, than 
in the Civet. There is no median circumvallate papilla, but either 
one elongate one, or two small ones on either side. There is no 
patch of enlarged papillae on the dorsum, but those on the anterior 
half of the part in front of the circumvallate papillae are generally 
larger. A large free fold of mucous membrane projects horizontally 
from the anterior part of the fraenum on either side of it. 

In Hemigalea there is a marked free fold of membrane, similar 
to that of Genetta, There are three circumvallate papillae, one of 
which is median in position, and they form together an angle open 
forwards, not quite so obtuse as in the Civet. The flattened papillae 
are small and inconspicuous, and there are no conspicuous fungiform 
papillae. On the other hand, the conical papillae are specially modi- 
fied on the anterior half of the tongue so as to form an oblong patch 
of enlarged, but smooth papillae at that part. This patch, however, 
is by no means so well defined a patch as that which exists in certain 
other genera, e. g. Galidia^ Herpestes, and Orossarchus, 

The tongue of Nandinia is like that of Viverra civetta, except it 
is more pointed and has a relatively stouter lytta. The fungiform 
papillcB^ though scattered generally over its dorsum, are smaller and 
less conspicuous. There are only two circumvallate papillce, there 
being no median one. The flattened papillce are larger and more 
conspicuous, but not so large as (though more close set than) iu 
Fells, 

Arctictis has a tongue like that of the Civet, except that there is 
a greater difference of aspect between the anterior and the posterior 
halves of its dorsum. On its anterior half the conical papillae are 
more conspicuous ; and on its posterior half the fungiform papillae are 
less so. Speaking generally, the fungiform papillae are conspicuous 
and the conical papillae are small. There are seven or eight circum- 
vallate papillce, which together form an angle of about 75°. The 
flattened papillce are hardly so conspicuous as in Nandinia, 

In the specimen of Ilerpestes I examined there were only three 
circumvallate papillcB, and they were placed almost in a straight 
transverse line. The flattened papillce were small and inconspicuous. 
There was a very distinct patch of much enlarged so-called conical 
papillce on the dorsum of the tongue, each of these papillae being 
really flattened and having the appearance of having had its apex 
cut off. Fungiform papillae were conspicuous, and scattered over the 
dorsum between the patch of enlarged papillae and the circumvallate 
ones. 

In Cynictis I found three very conspicuous circumvallate papillce, 
which together form a right angle. Behind these are elongated 
flattened papillce, but hardly so conspicuous as in Nandinia, There 
is, on the anterior half of the dorsum, a wide, rounded patch of 
much enlarged conical papillce, which are really flattened in form, 
and so disposed as to cause the patch to have the appearance of 
being marked with a series of lines of the shape called ‘‘embattled 
in heraldry. Around this patch, and on the middle of the tongue 
behind it, the papillae are very small, and amongst them certain 
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fungiform papillce are moderately conspicuous. Conical papillae of 
intermediate size are placed at the sides of the hinder half of the 
tongue. 

In CrossarcTius^ we have similar characters carried to a more 
exaggerated degree, the conical papill(S of the dorsal patch being 
larger and the fungiform papillcB being more conspicuous. The 


Fig. 4. 



Tongue of Proteles, 

c, conical papillie ; /, fungiform papillae ; /', points towards the much enlarged 
papillae ; c.v, one of the two depressions in which lie the two circumvallate 
papillae. 

three circumvallate papillce form an angle of about 105°. The 
flattened papillae are very little conspicuous. Galidia has a tongue 
like that of Crossarchus, except that the papillae of the dorsal patch 
are still more enlarged. 

Hycenii has for the most part a tongue like that of Cynictis and 
Galidia magnified ; but the flattened papillce are much larger 
relatively as well as absolutely, and are much more conspicuous. 

1 Cuvier says (Le9ons d’Anat. Comp. 2nd edit. vol. iv. 1® partie, p. 653) that 
he did not find a lytta in the l\Iangouatea. 
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The papillae generally, other than those of the dorsal patch, are 
relatively small, and the fungiform papillcB are but little conspi- 
cuous. Even those of the patch are relatively smaller than in the 
previously noticed genera. The lytta is small. There are only two 
circumvaUate papillcB, aud they are very small. 

In Froteles the tongue is very exceptional indeed. It is spatulate 
in form, and the dorsal patch attains here its maximum of distinct- 
ness. The patch extends quite to the apex and side of the anterior 
third of the dorsum of the tongue. Each papilla of the patch is an 
enlarged hemispherical prominence. The fungiform papilla are 
only conspicuous at the sides of the tongue and in front of the cir- 
cumvallate papill<By of which there are but two, each of which is 
situated in a very deep depression. The flattened papillae are very 
inconspicuous. 

The Palatey Nose, and Lips. 

In all.®luroids the membrane covering the hard palate is raisedinto 
a greater or less number of transverse curved ridges, the number of 
which may vary somewhat with the length of the muzzle, though 
there are eight of them in both the Cat and the Genet. But while 
in the Cat the ridges form a series of very open curves (convex 
forwards), in the Genet the curves are much sharper. Moreover, 
while in the Cat each ridge is entire, in the Genet the four hinder 
ridges are more and more interrupted medianly, and each of these 
ridges, as it proceeds towards the middle line of the palate, bifur- 
cates nearer and nearer to its origin, i. e. to the outer margin of the 
palate. By this system of bifurcations there tend to be produced 
eight incomplete and four complete transverse ridges, instead of, as 
in the Cat, eight complete ones. 

The nose in the -^luroids is almost always medianly and ver- 
tically grooved ; but this groove may be absent, as in Rhinogale, 
Crossarchus, and Suricata. 

Similarly the upper lip is more or less vertically cleft or deeply 
grooved medianly. This groove, however, is absent in Cynogale, 
Rhinogale, Crossarchus, and Suricata. 


Teeth. 

The Felidce have the smallest number of teeth except the dentally 
degraded form Profeles, which has but three molars above and two 
below on either side. 

All .^luroids have 1. 1, C. 


The preraolars and molars may 
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’ Other kinds of Felis. 


The outer canine may be greatly in excess of the median ones, as 
in the Hycenince, or but very little so, as in the Felidce, It may 
be of nearly the same size as a small adjacent canine, as in Eupleres. 
The canines may be greatly prolonged, as in the Felidcdy especially 
Felis macroscelis. 

The lower canines may be excessively developed relatively, as in 
Galidictis, 

The premolars may have greatly and nearly equally elongated and 
sharp curves, as in Gynogale. 

The premolars and molars may be much developed antero-pos- 
teriorly into long diastemata, as in Eupleres ; or they may be narrow 
antero-posteriorly, and much drawn out from within outwards, as in 
Suricata. 

The teeth may be extremely sectorial, as in the FelidcSy 
CryptoproctOy and Hyccnincey or considerably so, as in most Viver^ 
ridcRy or very slightly so, as in Arcticiis, may be present and 

very small, as in JSundiniay or may be largely developed, as in 
Cynogale. The deciduous molars may be very exceptionally de- 
veloped, as in Cynogalcy where are relatively enormous. 


The Salivary Glands. 

These, in such forms as I have examined, seem to be formed on 
one type. In Genetta and Herpestes (and probably in all the 
genera) there is a distinct zygomatic gland. There is a well-developed 
parotid gland with its Steno’s duct, and a small submaxillary gland 
(over which the jugular vein passes), to which small accessory sub- 
maxillary glands may be annexed. 

Cuvier says ^ Les Mangoustes ont des parotides minces ; des 
maxillaires plus epaisses, nudes ; de petites snblinguales allongees, 
en avant des maxillaires ; des buccales a Tangle des levres ; et des 

^ Iie 90 U 8 d’Anat. Comp. 2nd edit. vol. iv. T® partie, p. 425. 

Proc, Zool. Soc. — 1882, No. XXXIV. 34 
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labiales a la levre inferieure.’’ Meckel says ^ that in the Ichneumon 
the j)aroticl and submaxillary glands are about equal in volume. 


Fig. ■). 



duct. 

B. Part of the skull of the Genet, showing the zygomatic gland, the lip being 
drawn up to show: — sf.d, orifice of Steno’s duct; z.gl, zygomatic 
gland ; o, orifice of zygoinatio gland ; z, zygoma. 

The Stomach. 

In Genetta tigrina the stomach is much longer in proportion to its 
breadth than in the Cat Its length, measured along its middle, is 

' Anat. Comp. vol. viii. p. 681. 

^ The dimensions of the stomach have been taken in as natural a condition 
as possible, the stomach not being inflated or greatly distended. Cuvier says 
(Lemons d’Anat. Comp. vol. iv. P® partie, p. 38) the cardia is more approxi- 
mated to the pylorus than in the Cat. Meckel says (Anat. Comp. vol. viii. 
pp. 094, 605) that in tlic Puma the stomach is much more elongated and less 
spheroidal than in the Cat, the Leopard being intermediate in these respects. 
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about 8"*8. Its breadth at its broadest part, i, e. at the entrance of 
the oesophagus, is 2"*75. About 1" of oesophagus extends behind 
the diaphragm. Inside the stomach were elongated and very pro- 
minent ineffaceable folds, placed towards the pyloric end and along 
the greater curvature ; and there were three shorter and less strongly 


Fig. 6. 



A. Stomach and pancreas of Qenefta tigrina» a, oesophagus ; s, pancreas ; b d, 

duct from the liver ; d, pancreatic duct. 

B. Stomach of Genet, cut open, showing internal folds, x, point where the 

folds are interrupted and the stomach makes a sudden bend; pv, 
pyloric valve. 

marked folds along the lesser curvature. All these folds come to 
an end simultaneously at a point where the stomach, contracting its 
diameter, makes a sudden bend. Beyond this point three fresh Ion- 

34* 
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gituclinal folds appear, which extend along the rest of the greater 
curvature. The pyloric valve was very little marked. 

In Hemigalea I found the stomach to be very like that of the 
Genet, with quite similar internal folds. That of Viverra civetta is 
relatively shorter and more uniformly capacious than that of the 
Genet ; and the pylorus exhibits a small prolongation, extending as a 
cul-de-sac beside the duodenum. 

The stomach of Arctictis exaggerates the characters of the 
stomach of Genetta, its lesser curvature being extremely curved. 
Ineffaceable folds extend along the inside of the lesser curvature, 
from the pyloric side of the cesophagal opening on towards the 
pylorus. There are none such in Genetta. There are also strong 
ineffaceable folds in the pyloric portion of the stomach. The pylorus 


Fig. 7. 



Stomach of Prionodon, cut open. 

continues on into a sort of cul-de-sac, which extends for a little 
beside the beginning of the duodenum. The bile-ducts enter full 
4" from the pylorus. 

In Prionodon I found the stomach to be shorter and more 
globular than that of the Genet, and of remarkably large size in 
proportion to the size of the body. 

In Herpestes I found the stomach long, and very much con- 
stricted towards its middle. This constriction does not appear in 
two dried specimens of stomach of Herpestes in the Museum of the 
College of Surgeons. Herpestes, however, is a very large and varied 
genus h 

In Crossarchus the stomach is short and globular, but the cardia 
is considerably prolonged. 

^ Hunter saj's (‘ Essays and Observations,’ vol. ii. p. C6) of the Ichneumon : — 
“The stomach is almost a round cavity, the small end as thick and short as the 
large.” 
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In Suricata the stomach is very short and round, while the 
cardia is extremely short \ 

Ctjnictis has a stomach more like that of the Genet, but not 
quite so elongated. There are folds inside the middle part of the 
greater curvature, but not towards the pylorus, which has a cul-de- 
sac extending beside the beginning of the duodenum. The cardia is 
very elongated. 

The stomach of Galidia is very like that of Crossarclius, Its 
cardia is of considerable size, and elongated. In Proteles it is short 
and much bent, and shows a tendency to the formation of a pyloric 
cul-de-sac. There is a large cardia ; but it is not prolonged as in 
Cynictis^ Crossarchusy and Galidia. There are considerable internal 
folds, as described by Professor Flower ^ who remarks: — “The 
whole organ closely resembles that of the Armadillos, which the 
Proteles resembles in the nature of its food, though so widely 
removed in zoological position.” The Hyeeua has a rather rounded 
stomach, more or less resembling that of Proteles. Professor 
Flower says^: — “ The stomach is less elongated than in Felis, its 
fundus being very little developed.” 

The Intestine and Ccecum. 

In Genetta tigrina I found the length of the small and large 
intestines to be respectively about 120" and 14"*25, the csecum 
being 2"*75. The caecum was obtusely pointed, with thin walls 
and without glands, save a minute Peyer’s patch, situated on the 
inner side of its very apex. 

As to Felisy Hunter found the small intestine in the Lion to be 
four times as long as the body, and the large intestine to be two 
thirds that length. In the Hyaena the small intestine is about 
eight times the length of the larger. In Proteles the intestinal 
canal is not five times the length of the body ^ In Hycma the 
large intestine is from one eighth to one sixth the length of the small 
intestine. In Crocuta^ it is less than one twelfth. 

Amongst the dried preparations in the Museum of the College 
of Surgeons I find parts of the intestine of a Lion and a Tiger, in both 
of which there is a rather long, simple caecum, which is in both (but 
especially so in the Lion) relatively longer than in the caecum of 
Felis catus. Hunter found the caecum to be from 2 to 3 inches 
long in the Lion. 

In Fiverra civetta the caecum is relatively a little longer than in 
Genetta ; but a dried specimen of Fiverra tangalunga exhibits a 
short and rounded caecum, while one of Viverricula is also rounded, 
but longer. 

^ For figures of the Suricate's stomach and ciecum see Owen’s ‘ Anatomy of 
Vertebrates/ vol. iii. pp. 444, 445. 

2 P. Z.S. 1869, p. 474. 

3 ‘ Medical Times and Gazette/ Jan. 15, 1872, p. 079. 

* Ibid. 

' P.Z.S. 1879, p 81. 
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In Prionodon 1 found the caecum to be very small and short, but 
strongly curved and acutely pointed. 

Hunter says (‘ Essays and Observations,’ vol. ii. p. 66) that in the 
Ichneumon there is no caecum. It is therefore perhaps occasionally 


Fig. 8. 



A. Cceciun of Genetta. B. Ocecum of Prionodon. 0. Ciecum of Galidia. 
D. O^cum of Cynictis. 

absent in that large genus. In a spirit-specimen of Herpestes^ 
however, I found a long, slender and pointed caecum ; while in the 
series of dried caeca of Herpestes in the College of Surgeons some 
caeca are rather long, while others are short. Specimens of Para- 
doxurus exhibit a similar range of variation from moderately long to 
short and rounded. 

In Suricata the c^cum is short, and shaped much as in the Cat. 
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A large Peyer’s patch extends down to the ilio-csecal valve ; and 
there are glands at the csecnm’s apex. In a dried specimen I find 
the csecum with a rounded dilatation at its end ; but this is pro- 
bably an artificial distortion. 

In Uemigalea I found the caecum to be of about the same size as 
in the Genet, but with strong ineffaceable internal folds, which 
meet at the apex around a small glandular rosette of about six 
glands, each gland being about the size of a pin’s head. 

In Galiclia the caecum is long, rather slender, and exceedingly 
pointed towards its apex. In Cynictis it is very long (compared 
with the other ^luroids), rather slender, and a little curved. 

In Arctictis the caecum all but or quite aborts ^ The large 
and small intestines run on as one longitudinal tube, of equal 
calibre, independently of it, with long and strong internal longi- 
tudinal folds, which are not interrupted at the place where the 
minute, quite rudimentary caecum is given off. There is no trace of 
a transverse constriction or valvular structure between the small and 
the large intestine. In Nandiniay on the contrary, though there is 
no external indication of a ctecum, or change in the gut’s diameter, 
there is a distinct interruption in the internal structure of the 
alimentary tube at the junction of the small and large intestines. 
There is, in the first place, a transverse valvular fold. On the small- 
intestine side of this fold there is a large continuous Peyer’s patch, 
while on the ether side of it longitudinal ridges begin to appear. 
These ridges, liowever, are not nearly so strongly marked as they are 
in Aictictis. 

In Proteles the caecum is short, thick, and rounded 

In HycBiia the caecum is long, simple, and rather pointed. It is 
about 8 inches long. In Crocuta^ it is 6 inches long. 

Cuvier ^ gives the proportion in the Hyaenas of the circumference 
of the small intestine to its length as 1 to 110, and of the large as 1 
to 6. He also says® that the small intestine increases in diameter 
from the pylorus to the caecum, and that its walls are so thin as to 
be almost transparent, though those of the Carnivora are generally 
more or less thick. 

Meckel® says that the proportions borne by the small intestine to 
the large intestine, are in the Cat from 5 to 1 to 6 to 1, in the 
Genet as 8 to 1, in the Civet as 10 to 1, in the Zibetb as 15 to 1, and 
in the Hyaena as 5 (or 7) to 1. 

According to Hunter (‘Essays and Observations,’ vol. ii. p. 56), 
the small intestine in the Suricate is “something more than the 
whole length of the body of the animal,” while the large intestine 
“ is more than half that length.” 

1 P. Z. S. 1878, p. 142. On the other hand, the ca’cnm may be half an inch 
long: see Journal of Asiatic Soc. of Bengal, vol. xv. p. 193. 

2 P. Z. S. 1809, p. 474. 3 p. z. s. 1879 ^ p. 84, fig. 2. 

^ Lemons d’Anat. Conip. vol. iv. P partie, p. 211. 

^ L. c. p. 230. ® Anat. Comp. vol. viii. p. 703. 
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The Liver. 

The liver in Felis has the left lateral and right central lobes very 
large, the latter being divided by a deep cystic fissure, in which lies 
the gall-bladder, and the former being also somewhat divided by a 
fissure. The right lateral and left central lobes are each undivided 
and very small. The caudate lobe is of moderate size, about as 
large as the left central lobe. The Spigelian lobe is small (the 
smallest lobe), and is not divided by any fissure. 

The liver of Genetta tigrina is very like that of the Cat ; but the 
left lateral lobe is quite undivided, save by a small shallow groove 
on its posterior (gastric) surface. The cystic fissure is less deep 


Fig. 9. 


(VC 



Liver of Genetta tigrina, its posterior (gastric) surface. 
c, caudal lobe; gb, gall-bladder; ha, hepatic artery; hd, hepatic duct; L C, 
left central lobe ; L L, left lateral lobe ; p v, portal vein ; Ji C, right 
central lobe ; Jd L, right lateral lobe ; Sp, Spigelian lobe ; vc, vena cava. 

than in the Cat, and is situated more to the right, so that the por- 
tion of the right central lobe which is to the right of the gall-bladder 
is much less in excess of that part of thejight central lobe which is to 
the left of the gall-bladder. The caudate lobe has a very deep con- 
cavity, and is larger in proportion to its breadth. It runs uninter- 
ruptedly into the Spigelian lobe, which latter is a little larger rela- 
tively than in the Cat, and has a very deep groove (or fissure) 
running dorsad from its ventral margin, and dividing its proximal 
third from its distal two thirds. The diaphragmatic surface of the 
liver exhibits but a short cystic fissure. 

In Fiverra civetta the right lateral and right central lobes appear 
nearly of equal size, as seen on the diaphragmatic aspect of the liver. 
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The right central lobe has a short and wide cystic fissure, through 
which the gall-bladder appears. That portion of the right central 
lobe which is on the right of the gall-bladder also appears to be 
more in excess of the portion which is on the left of the gall-bladder 
than it is in Genetta tigrina, and thus more to resemble its condi- 
tion in the Cat. This appearance is caused by the circumstance 
that, in the Civet, the large right lateral lobe comes down and ex- 
cludes from view (on the abdominal surface) all that part of the 
right central lobe which lies to the right of the gall-bladder. The 
left central lobe is quite hidden from view when the abdominal 
aspect of the liver is seen. The Spigelian lobe is much stouter than 
in the Genet, and is not grooved. 

In Paradoxurus larvatus the liver is like that of the Genet, ex- 
cept that the caudate lobe has become very large at the expense of 
the right lateral ; so that, on the diaphragmatic surface, the right 
lateral lobe appears as a triangle between the caudate and the large 
right central lobes. There is no gall-bladder ; nevertheless the right 
central lobe is notched as in the Genet. The left lateral and left 
central lobes present, on their diaphragmatic surface, an appearance 
similar to that which they present in Genetta. The posterior 
(gastric) aspect of the liver is also much as in the Genet, save that 
the caudate lobe is very large and the Spigelian lobe smaller, not 
grooved and slightly bifurcated at its apex. 

In Nandinia the diaphragmatic aspect of the liver is much as in 
Fiverra, but the right lateral lobe is smaller in proportion to the 
right central, though not so much smaller in relation to it as in 
Genetta. The right central is deeply notched at its ventral margin, 
but does not show any gall-bladder. The left central lobe is rather 
smaller in proportion to the left lateral than in Fiverra, and is larger 
in proportion to its breadth. The left lateral lobe is nearly bisected 
by a transverse fissure which runs inwards from its lateral margin. 
The abdominal (gastric) aspect of the liver shows a caudate and a 
Spigelian lobe nearly as in Genetta. The left central is quite ex- 
cluded from view. That part of the right central lobe which is on 
the right of the gall-bladder is more in excess of the part on the 
left, and is much as it is in the Cat. 

In Jrctictis, on the diaphragmatic aspect of the liver, the right 
and left segments appear nearly equal ; the right lateral and right 
central lobes are also nearly equal. The latter has two ventral 
notches, the one more to the right being the cystic notch. No gall- 
bladder, however, appears. The proportions of the left lateral and 
left central lobes are much as in Nandinia ; but the apex of the left 
central is separated oif by an oblique transverse groove. 

The posterior aspect of the liver is very like that of the liver of Nan- 
dinia ; but there is no transverse groove on the left lateral lobe. That 
portion of the right central lobe which is on the right of the cystic 
notch is smaller than the portion which is on the left of that notch. 
The latter portion has four or five superficial fissures. In this con- 
dition of excess in the left portion of the right central lobe Arctictis 
differs from FeliSy Genetta^ Fiverra, Paradoxurus, and Nandinia. 
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The liver of Prionodon differs remarkably from that of every other 
form I have examined in the much smaller relative size of the left 
central lobe compared with that of the left lateral ; so that the latter 
rises (the apex of the gall-bladder being downwards) above the 
former, and forms nearly half of the posterior surface of the liver’s 
left segment. These two lobes (the left lateral and the left central) 
are not separated, but are continuous towards their inferior margins. 
It is as if the left segment of the liver consisted only of one great 
lobe, the right portion of which was bent over so as to end in a 
free margin, to the right (on the abdominal surface) of the great 
bulk of such one lobe. 

The gall-bladder lies in a fossa, placed very much towards the 
left margin of the right central lobe. The proportion borne by the 
right lateral lohe to the right central seems to be much as in the 
Genet*. The Spigelian lobe is small and simple ; the caudate lobe is 
moderate. On the diaphragmatic aspect of the liver, the small left 
central lobe only shows a little towards the ventral margin. There 
is a deep cystic notch. 

The liver of Hemigalea is almost like that of Genetta ; but its 
Spigelian lobe has no notch, its caudate lobe is smaller, and its right 
lateral lobe is rather large compared with its right central. There 
is a gall-bladder, which is placed in nearly the same position in the 
right central lobe as it is in Genetta, This liver also resembles that 
of Genetta as to its diaphragmatic aspect, save that its right lateral 
lobe is rather larger and more pointed. 

In Herpestes the liver is very much like that of Genetta^ save that 
in it the right lateral lobe is smaller compared with its right central 
lobe, and that its gall-bladder lies much more close to the left margin 
of the right central lobe. 

In Crossarchus the preponderance of the right segment of the 
liver over its left segment is greater than in any other form yet de- 
scribed ; it is nearly as two to one. The diaphragmatic aspect of 
the liver presents the following characters ; — The right lateral lobe is 
very small compared with the right central ; this proportion is 
much as in Paradoxurus ; but the shape is very different, broadening 
instead of narrowing to its outer margin. The right lateral lobe is 
not broad enough to hide the very large caudate lobe. The right 
central lobe has a notch, not at its ventral margin, but at its left 
end : it is a short side notch, wherein the gall-bladder appears. 
The proportion of the left lateral lobe to the left central is much as 
in Nandinia ; but they are not quite so unequal. 

On the abdominal aspect, the very large caudate lobe (larger rela- 
tively than in any form yet here noticed) is seen with a small, simple 
Spigelian lobe. The left central lobe does not appear. The left 
lateral lobe is entire, but hidden by the caudate lobe. The right 
central lobe is very large ; but the excess of that part of it which is 
on the right of the gall-bladder over the minute portion on the left 
of the gall-bladder is greater than in any other form yet here de- 
scribed. Thus the bladder makes its appearance between the right 
^ The liver of the s]’»ecimen examined was injured in this region. 
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part of the right central lobe and the left lateral lobe, both the right 
lateral and the left face of the right central lobe being hidden. 

Fig. 10. 


Liver of Herpestes (letters as in fig. 9). 

A, anterior (diaphragmatic) aspect ; B, posterior (gastric) aspect. 

The liver of Galidia is formed on the same type as that of Gros~ 
sarchus as regards the small size of the right lateral lobe compared 
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with the right central, and in the proportion of the left lateral to the 
left central lobe, in the cystic notch and gall-bladder being quite 
close to the left margin of the right central lobe, in the proportion 
borne to the left lateral lobe by the left central, and in the great size 
and in the close approximation (on the abdominal surface of the liver) 
of the left lateral and right central lobes. On the diaphragmatic 
aspect of the liver the caudate lobe hardly appears, though the 
right lateral lobe is very small compared with the right central. 
The last-mentioned lobe has a notch at the bottom of the umbilical 
fissure ; and therein lies the gall-bladder. 

Seen on its posterior, or abdominal, aspect, the liver shows a small 
Spigelian lobe, which is slightly bifid at its apex. The caudate lobe 
is small. The left central lobe does not appear. The proportion 
borne by the right lateral lobe to the right central is much as in 
Nandinia. The right central lobe lies almost entirely to the right 
of the gall-bladder, only a minute portion of that lobe being to the 
left of it. 

The liver of Proteles also belongs to the Crossarchus type of 
liver, in that the gall-bladder lies close to the left margin of the 
right central lobe — the cystic and umbilical fissures coinciding. On 
its diaphragmatic aspect the right lateral lobe is larger than the 
right central, and the former has a small notch at its margin. The 
proportion borne by the left lateral lobe to the left central is as in 
Nandinia. The small caudate lobe does not appear. On the abdo- 
minal aspect of the liver we see a small and simple Spigelian and a 
similar caudate lobe. The right lateral lobe is notched at its border, 
and bears a lobelet near its margin. No part of the right central 
lobe lies on the left side of the gall-bladder. The left lateral lobe 
has a puckered surface. 

In Crocuta ^ the gall-bladder also lies much nearer to the left than 
to the right margin of the right central lobe ; but the umbilical and 
cystic fissures do not coincide. The caudate lobe is large. 

The Kidney. 

In the .^luroids there is a single papilla. This is at least cer- 
tainly the case in Felis^ Genetta^ and Frionodon. In Genetta 
tigrina the kidney is large, and more oval than in the Cat. Its long 
diameter is 3" 4'"; its transverse diameter is 2". 

The Trachea and Lungs. 

There are 45 cartilages to the trachea in the Cat ; 40 in the Lion ; 
47inthe Puma ; 70 in the Genet ; 50 almost complete rings in Suri- 
cata, and rather more in the Ichneumons; and 45 in the Hyaena 
(Meckel, Anat. Comp. vol. ix. pp. 484-487). Cuvier {1. c. vol. vii. 
pp. 52 & 102) remarks that in the Ichneumon the rings of the 
trachea extend four fifths round it, and that those of the bronchi 
disappear soon after they have entered the lungs. Meckel (1. c. 
p. 490) says that in Viverra the bronchi are large and with com- 
plete rings, and that these are very hard and complete and the 
^ P. Z. S. 1879, p. 85, fig. 3. 
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bronchi long and narrow in Hycena ; while in Suricata the bronchi 
are very large, and almost without rings. 

In Felis, Viverra, Genetta^ Eemigalea^ Herpestes, Suricata, Pro- 
teles, and Hycena the lungs are divided into four lobes on the right 
side, and into three on the left side. 

In Crocuta ^ the right lung has six lobes and the left lung three. 
Meckel (/. c. p. 492) says that the two lower left lobes in the Genet 
form but one, and that in the Tiger, Leopard, and Puma there are 
also but two on the left. 

Great Blood-vessels, 

In Felts, Viverra, Genetta, Hemigalea, Proteles, and Crocuta the 
aortic arch gives off one great trunk, whence arise first the right sub- 
clavian and then the carotids. The left subclavian is given off 
separately ^ 

In Felis, Genetta, Prionodon, Hemigalea, Herpestes, and Cro- 
cuta^ the abdominal aorta does not give off common iliac arteries, 
but first gives off two large arteries which spring opposite each 
other from the aorta and are the external iliac arteries, and then 
continues on for a short space before giving off another pair of 
vessels (also arising opposite each other), which are the internal 
iliac arteries. 

The Brain. 

In the brain of the Cat, and in the brains of such Felidce as I have 
had the opportunity of seeing, there is a well-marked crucial sulcus, 
the hinder inner end of which is separated (on the inner surface of 
each cerebral hemisphere) from the anterior end of the calloso-mar- 
ginal sulcus by the continuation forwards of the hippocampal gyrus 
into the superior external gyrus. This condition does not seem to 
obtain in any non-feline iEluroid, 

In Genetta the superior lateral gyrus (s') runs simply forwards 
beside its fellow of the opposite side without being divided by any trans- 
versely extending crucial sulcus, the place of which is only indicated 
by a minute notch on its inner border (c n). Nevertheless the supe- 
rior lateral gyrus bears a small depression (d) placed a little behind 
and external to the notch just mentioned ; and this depression may 
represent the outer end of the crucial sulcus of Felts. 

At its anterior end the superior lateral gyrus dips down, and then 
becomes in part continuous with the middle lateral gyrus (m) above 
the upper end of the supraorbital sulcus (o s). 

The Sylvian fissure (S /), which is rather long and strongly con- 
cave forwards, is bounded on each side by the inferior lateral gyrus, 
which gyrus is much broader behind than in front of the Sylvian 
fissure. The inner side of the anterior end of the superior lateral 
gyrus (beyond the notch c n) runs backwards, beneath the calloso- 
marginal sulcus, and becomes continuous with the hippocampal gyrus. 

From the minute indication of the crucial sulcus (c n) a sulcus runs 

1 P. Z. S. 1879, p. 88, fig. 4. 

2 Meckel (Aiiat. Comp. vol. ix. p. 396) appears to have found all four vessels 
spring from a common trunk in the Genet. 

« P. Z. S. 1878, p. 89. 
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backwards, which may be considered as representing the crucial 
sulcus and the calloso-marginal sulcus united. 

Fig. 11. 



Brain of Genetta tigrina^ natural size. 

A, dorsal surface. B, lateral external surface. C, median or inner surface of 
right hemisphere. 

c c, corpus callosum ; cm s, calloso-marginal sulcus ; c, notch representing crucial 
sulcus ; d, depression on superior lateral gyrus ; hippocampal gyrus ; 
i, inferior lateral gyrus ; ?/i, middle lateral gj’^rus ; ol, olfactory lobe ; 
os, supraorbital sulcus ; .'f, superior lateral gyrus ; Sf, Sylvian fissure. 

In Viverra civetta the crucial sulcus is slightly more marked, 
and the supraorbital sulcus rises higher, than in the Genet. The 
calloso-marginal sulcus runs forward and joins the rudimentary 
crucial sulcus. That part of the inferior lateral gyrus which lies 
in front of the Sylvian fissure is as large as, or larger than, the part 
behind the Sylvian fissure, and may be subdivided by a sulcus. 

In Paradoxurus that part of the inferior lateral gyrus which is 
behind the Sylvian fissure is wide, and bears a V-shaped sulcus. 
There is hardly even a rudiment of the crucial sulcus. 

In Nandinia the brain is as in Genetta^ save as regards that part 
of the inferior lateral gyrus in front of the Sylvian fissure, which part 
is as in Civetta. 

In Arctictis that part of the inferior lateral gyrus which is behind 
the Sylvian fissure is wide, and bears a V-shaped sulcus ; and the 
superior lateral gyrus has additional depressions. The crucial sulcus 
is distinct, but small ; and the calloso-marginal sulcus joins it and 
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goes on forwards beyond it. The sulcus between the superior lateral 
gyrus and the middle lateral gyrus extends so as almost to join the 
supraorbital sulcus. 

In Protdes the crucial sulcus is well developed, much as in the Cats ; 
and the same is the case in Uyana and Crocuta}, which have additional 
sulci on the inside of the superior lateral gyrus, and generally on 
that part of the inferior lateral gyrus which is posterior to the Sylvian 
fissure. The large forms of Ilerpestes show a tendency to the same 
development ; and in Herpestes Q.v\diCrossarchus there is a small crucial 
sulcus. 

The Eye, 

The tapetum in Genetta tigrina and in Hemigalea closely re- 
sembles that of Fells catus. 

The pupil may contract so as to leave a vertical slit, as in most 
Cats and in Paradoxurus ; or an oblong erect aperture, as in Felis 
chaus \ or a horizontally extended aperture, as in, at least some. Her- 
pestes and Bdeogale ; or in a circular aperture, as in the Lion and 
larger Cats. 

The Ear. 

The external ear in Genetta tigrina has a reduplication, forming 


Fig. 12. 



External ear of Genetta tigrina^ cut open below and*reflected. 
f, tragus ; at, antitragus ; e, supratragiis ; p, pouch ; h, helix; ah, anlihelix ; 
f, fossa of helix. 

a^pouch at the lower part of the hind margin of the concha, much 
as in the Cat ; but the pouch is not so deep. 

There is a tragus which fits into a concavity of the double anti- 
tragus ; and there is a supratragus ; but the latter is not so elongate 
and pedunculate as in the Cat. 

1 P. Z. 8. 1879, p. 00, figs. .5 & 0. 
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The Auditory Ossicles. 

The malleus is the only ossicle which presents readily available 
classificatory characters. These have been examined and described by 
Mr. Alban Doran ^ From an examination of the collection of ossi- 
cles in the Royal College of Surgeons, with the use of Mr. Doran’s 
paper, I have noted the following characters in the following 
groups : — 


1 

Head large. 

Neck long and stout. 

Manubrium thick 
and curved. 

Processus brevis 
well marked. 

Processus rauseularis 
very short, rather 
lower down. 

Articular surfaces 
may or may not 
have a groove 
running into a 
concavity. 

1 

1 

1 

Head moderate. 

Lamina large. 

Neck long. 

Manubrium very 
slender. 

Processus brevis 
blunt. 

Processus muscula- 
ris rudimentary. 

Articular surfaces 
deeply cut ; both 
are convex; and 
the groove runs 
into an internal 
concavity. 

•1 

S’ 

Head very large. 

Lamina rudimen- 
tary. 

Neck short and stout. 

Manubrium broad 
and curved. 

Processus brevis 
well marked. 

irrouessus iiiuscuia- 
ris short, stout ; 
springs not from 
neck, but from 
manubrium. 

Articular processes 
deeply cut ; both 
are convex; and 
the groove runs 
into an internal 
concavity. 

I 

Head moderate. 

Lamina large. 

Neck long. 

Manubrium slender 
and straight. 

Processus brevis 
blunt. 

Processus rauseularis 
small, from neck. 

Articular surfaces 
deeply cut ; both 
are convex; and 
the groove runs 
into an internal 
concavity. 

Felidee. 

Head moderate. 

Lamina large. 

Neck long. 

Majuibrium slender 
and straight. 

Processus brevis 
rather well marked 
and straight. 

Processus rauseularis 
from neck, long 
and sickle-shaped. 

Articular surfaces 
deeply cut;' the 
upper one flat, the 
lower one convex ; 
the groove fades 
outwards. 


t-h CO ^ o' o' t- 


1 Trans. Linn. Soc. new series, (Zoology) vol. i. p. 371. 
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Sexual Organs. 

The penis presents every variety as to its internal osseous support. 
It is entirely boneless in the Hij^nidce\ and the bone is rudimen- 
tary or absent in the Viverrince. It is tolerably developed in the 
HerpestincBy and very large indeed in Cryptoprocta, 

Cuvier says ^ of the Ichneumon : — “ Le gland est comprime sur 
les cotes, arqueen dessus ason extremite, et compose, en tres grande 
partie, de Tos qu’il contient. Son bord inferieur present une fente 
qui ne s’etend pas jusqu’a I’extremite. Elle aboutit a une sorte de 
cul-de-sac tres profond, qui remplit rechancrure de I’os, et an fond 
duquel viennent s’ouvrir, par deux orifices sdpares, I’uretre et le canal 
excreteur commun des glandes de Cowper.^’ 

Crocuta differs from all other iEluroids in that the clitoris is enor- 
mous and traversed by the urogenital canal 

In Arctictis the Cowper’s glands are each less than half the size 
of the bilobed prostate. In Prionodon, on the contraiy, each Cow- 
per’s gland is about as large as is the whole of the bilobed prostate. 

According to Professor Owen (Anat. of Vertebrates, vol. iii. 
p. 780), Felines have usually six nipples, four ventral and two pec- 
toral ; but there are eight in the Doniestic Cat. There are four ven- 
tral teats in ParadoxuruSy Herpestes^ and Hy<zna ; but in Viverra 
there may be two pectoral teats also. 

Scent-Glands. 

Of these glands there are two very distinct categories. One cate- 
gory comprises the prescrotal scent-glands, and the other the anal 
glands. 

The Prescrotal Glands 

These are met with in their most complete form in Viverra civetta, 
where there is a pair of medianly adjoined glands placed between the 
penis and the scrotum in the male, and in an analogous position in 
the female. Their secretion escapes into a large scent-pouch, the ex- 
ternal aperture of which appears as an antero-posteriorly extended slit 
simulating a large vaginal aperture. This aperture is larger than 
either the vulva or the anus. Each scent-gland is about twice the 
size of one of the animal’s anal glands ; and in each scent-gland is a 
central cavity w'hich communicates with the median scent-pouch, 
into which the glands also open by a number of minute orifices. 

In Viverra zibetlia ^ the scrotum is similar. In Arctictis tlie 
secretion of the prescrotal gland exudes into a naked cutaneous inva- 
gination placed, like a vulva, in front of the anus. A similar inva- 
gination exists in Paradoxurus, and a naked space in Na?idi)iia, 

In Genetta and Hemigalea the conditions are those already de- 
scribed and figured by me The scent-glands contain numerous 
‘ Le 9 ons d’Anat. Oomp. vol. viii. p. 222. 

2 P. Z. S. 1877, p. 369, fig. 41. 

^ Ohatin, Ann. des Sci. Nat. (5tli series) vol. xix. (1874). 

^ There is an old but an excellent preparation of these glands in the Museum 
of the Roval College of Surgeons, Physiological Series, No. 2514. 

® P.Z.S. 1882, p. 156. 

Proc. Zool. Soc. — 1882, No. XXXV. 35 
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small cavities which rather increase in size towards the surface of 
each gland. 

Anal Glands. 

There are constantly two anal glands, one on each side of the 
anus, in all iEluroids. The glandular structure may be a transverse 
band of follicles extending between the two anal glands, as in (at least 
some) Rerpestes, Crocuta, and Proteles. The anal glands may be 
augmented to three pairs, as in Ryana hrunnea ^ or even to five 
pairs, as in Crossarchus. These glands, together with the anus, may 
open into a deep anal pouch, as in the Rycenidce, Crossarchus, Suri- 
cata, and Cryptoprocta \ or the anus may open on the surface of the 
body, as in the FelidceSiwd, almost all, if not all, the Viverrin<£. 

2. On some LaridcB from the Coasts of Peru and Chilij col- 
leeted by Capt. Albert H, Markham^ R.N., with Remarks 
on the Geographical Distribution of the Group in the 
Pacific. By Howard Saunders, F.L.S., F.Z.S. 

[Received May 16, 1882.] 

(Plate XXXIV.) 

Capt. A. H. Markham, already well known for his circumpolar 
explorations, has availed himself of the opportunities afforded by his 
appointment to the command of H.M.S. ‘Triumph,’ on the South- 
Pacific station, and has sent home from there an interesting col- 
lection of birds. The specimens belonging to the ProccllariidcB have 
been placed in the hands of Mr. Osbert Salvin, who has made that 
family his special study and the present paper is limited to the 
Laridce, of which the collection contains examples referable to 15 
species. Amongst these is a specimen of that rarest of Gulls, and 
one of the rarest of all birds, Xema furcatum (the largo forked-tailed 
congener of the circumpolar Xema sabinii), a species of which only 
two examples were previously known, and the rediscovery of which, 
after forty years’ fruitless search, is due to the energy of Captain 
Markham. 

The following ZrtnWie were obtained between Payta, in .5° IP, and 
Coquimbo, in 30° S. lat. In addition to the original name of each 
genus and species, only those references are given which bear upon 
geographical distribution in the Neotropical Kegioii. 

N^nia INCA (Lesson). 

Sterna inca. Lesson, Voy. ‘ Coquille,’ ii. p. 731, Atlas, pi. 47 
(1826). 

Xcenia inca, Boie, Isis, 1849, p. 189 ; Scl. & Salv. P. Z. S. 1871, 
p. 567 ; Saunders, op. cit. 18/6, p. 667. 

[No, 28 ( (^ adult), no. 29 ( 6 immature), Callao Bay, August 
1881.] 

In the latter the general hue of the upper parts is of a smoke- 
^ Trans, Zool. Soc. vol. vii. p. 506. 


